'lt TETRA TECH

March 10, 2015

Mr. James Johnson

On-Scene Coordinator

U.S. Environmental Protection Agency, Region 7
11201 Renner Boulevard

Lenexa, Kansas 66219

Subject: Data Deliverable Package 08
West Lake Landfill Site, Bridgeton, Missouri
CERCLIS ID: MOD079900932
EPA Region 7, START 4, Contract No. EP-S7-13-06, Task Order No. 0058
Task Monitor: James Johnson, On-Scene Coordinator

Dear Mr. Johnson:

Tetra Tech, Inc. is submitting the following analytical laboratory reports with associated data validation
reports for sampling at locations off-site of the West Lake Landfill Site in Bridgeton. Missouri.

Sample Delivery Group Analysis Type Sample Collection Date
J2440 Volatile Organic Compounds 12/04/2014
J9958 Alpha-emitting Ra and Isotopic U/Th 12/17/2014
J9986 Alpha-emitting Ra and Isotopic U/Th 12/23/2014
J10012 Alpha-emitting Ra and Isotopic U/Th 12/31/2014
310012 Gamma scan and gross alpha/beta 12/31/2014
J10086 Alpha-emitting Ra and Isotopic U/Th 01/06/2015
J10086 Gamma scan and gross alpha/beta 01/06/2015
J10181 Alpha-emitting Ra and Isotopic U/Th 01/1472015
110273 Alpha-emitting Ra and Isotopic U/Th 01/21/2015
J10333 Gamma scan and gross alpha/beta 01/28/2015
60187128 Volatile Organic Compounds 01/28/2015
P15000232 Hydrogen Sulfide 01/19/2015
P15000342 Hydrogen Sulfide 01/28/2015
P15000481 Hydrogen Sulfide 02/04/2015

If you have any questions or comments, please contact Rob Monnig at (816) 412-1775.

Sincerely,

f~ ~Dave Kinroth

START;O'/@L/LM anage

Ted Faile. PG. CHMM oY 40482947 /00

AT Frosrm Mo AR

Enclosures Superfund

) . ou 0D
cc: Debra Dorsey, START Project Officer (cover letter only) -
415 Oak Street, Kansas City, MO 64106
X9025.14.0058.000 Tel 816.412.174] Fax 816.410.1748 www.tetratech.com



March 6, 2015

Mr. James Johnson

On-Scene Coordinator

U.S. Tavironment: Protection Agency, Region 7
1120 Renner Boulevard

Lenexa, Kansas 66219

Subject: Interim Data Summary of AreaRAE Measnrements During Ongoing Baselii
Off -Site Air Monitoring
West Lake an«  Site, Bridgeton, Missouri
CERCLISID: 1 D07 00932
EPA Region 7, START 4, Contract No. EP-§7-13-06, Task Order _ . ». 0 3
Task Monitor: James Johnson, On-Sce1 Coordinator

Dear Mr. Johnson:

Tetra Tech, Inc. is submitting the attached Interim ata Summary Report regarding carbon monoxide,
hydrogen sulfide, and sulfur dioxide measurements by RAE Systems, Inc., AreaRAE instruments during
ongoi  air monitoring at locations off site of the West LLake Landfill site (WLLS) in Bridgeton,
Missouri. This monitoring is occurring during a baseline period prior to start of construction of an

isolation barrier at WLLS. If you have any questions or comments, please contact me at (816) 412-1775.

Sincerelv.

CTADT Braiant Manacar

Ted Faile, PG, CHMM
START rogram Manager

Enclosures

cc: Debra Dorsey, START Project Officer (cover letter only)

415 Dal Street, Kansas City, MO 64106

X9025.14.0058.000 3116.412.174] 316.410.1748  www.tetratech.com



Tetra Tech, Inc.
DATA VALIDATION REPORT

LEVEL Il
Site: West Lake Landfill Site, Bridgeton, Missouri
Laboratory: TestAmerica Laboratories, Inc. (Knoxville, Tennessee)
Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech)
Review Date February 24, 2015

Sample Delivery Group (SDG): J2440

WAA-01-SU-PS-20141204, WAA-02-SU-PS-20141204, WAA-03-
SU-PS-20141204, WAA-04-SU-PS-20141204, WAA-04-SU-DU-
20141204, WAA-05-SU-PS-20141204, and WAA-00-SU-TB-
20141204

Matrix / Number of Samples: 5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank

Sample Numbers:

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document “Review of Data
Packages from Subcontracted Laboratories” (February 2002) was used along with other criteria specified
in the applicable methods.

The review was intended to identify problems and quality control (QC) deficiencies that were readily
apparent from the summary data package. The following sections discuss any problems or deficiencies
that were found, and data qualifications applied because of non-compliant QC. The data review was
limited to the available field and laboratory QC information submitted with the project-specific data
package.

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were
assessed, and any qualifications made to the data accorded with those documents.

V., % o

24 February 2015

Certified by Harry Ellis, Chemist Date

10319025140058.000 1 SDG J2440



10319025140058.000

DATA VALIDATION QUALIFIERS

The analyte was not detected above the reported sample quantitation limit.

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation limit, which is
estimated.

The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. Presence or absence of the analyte cannot be verified.

2 SDG J2440



DATA ASSESSMENT

Sample delivery group (SDG) J2440 included five (5) environmental air (passivated canister) samples and
two (2) QC samples (a field duplicate and a trip blank). Samples were analyzed for volatile organic
compounds via EPA Air Method TO-15. The following summarizes the data validation that was
performed.

VOLATILE ORGANIC COMPOUND ANALYSIS
I Holding Time and Chain of Custody (COC) Requirements

The samples were received by the laboratory and analyzed within the established holding time of 30 days
from sample collection by canister to analysis. No data were qualified.

Il. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses are not practical for air analyses. Satisfactory LCS and field duplicate sample analysis
provided adequate data on precision and accuracy. No qualifications were applied.

1. Blanks

The laboratory (method) blank yielded low concentrations (less than the reporting limit) of the common
laboratory contaminant methylene chloride. The similar concentrations of methylene chloride in the field
blank and most other field samples were qualified as laboratory artifacts and flagged “U”. The one result
for methylene chloride above the reporting limit was qualified as estimated, possibly biased high, and
flagged “J”.

V. Laboratory Control Sample (LCS)

Most percent recoveries from the LCS analysis were within the established control limits. However,
recoveries of 1,1,2-trichloro-1,2,2-trifluoroethane (131 percent, versus QC limits of 70 to 130 percent)
and 1,1-dichloroethene (133 percent, versus the same limits) exceeded QC limits. The detected results
for those two analytes were qualified as estimated, possibly biased high, and flagged “J”.

V. Surrogates

All surrogate recoveries were within QC limits. No qualifications were applied.

V1. Comments

Many detected results were less than reporting limits, which correspond to the lowest calibration standard.
The laboratory correctly reported these extrapolations as estimated (flagged “J”’). All results in the field
duplicate pair were quite similar.

VII. Overall Assessment of Data

Overall data quality is acceptable, with few qualifications added. All data are usable as qualified for their
intended purposes.

10319025140058.000 3 SDG J2440



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Knoxville

5815 Middlebrook Pike
Knoxville, TN 37921

Tel: (865)291-3000

TestAmerica Job ID: 140-2440-1
Client Project/Site: West Lake Landfill

For:

Tetra Tech EM Inc.

415 Oak Street

Kansas City, Missouri 64106

Attn: Ms. Emily Fisher

\a/g,/_ Q Wé@,

Authorized for release hy:
12/17/2014 12:37:24 PM

Jamie McKinney, Senior Project Manager
(865)291-3000
jamie.mckinney@testamericainc.com

= LINKS -

fReview your project
results through

Total Access

Have a Question?

Ask
The
Expert
fVisit us at:
www.testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.



https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:jamie.mckinney@testamericainc.com
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Definitions/Glossary

Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill

TestAmerica Job ID: 140-2440-1

Qualifiers

Air - GC/MS VOA

Qualifier Qualifier Description

* LCS or LCSD exceeds the control limits

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
B Compound was found in the blank and sample.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

=} Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Page 3 of 35
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Case Narrative

Client: Tetra Tech EM Inc. TestAmerica Job ID: 140-2440-1

Project/Site: West Lake Landfill

Job ID: 140-2440-1

Laboratory: TestAmerica Knoxville

Narrative

Job Narrative
140-2440-1

Comments
No additional comments.

Receipt
The samples were received on 12/9/2014 10:15 AM; the samples arrived in good condition, properly preserved and, where required, on
ice.

Air - GC/MS VOA

Method(s) TO 14A, TO 15 LL, TO-14A, TO-15: EPA methods TO-14A and TO-15 specify the use of humidified “zero air” as the blank reagent
for canister cleaning, instrument calibration and sample analysis. Ultra-high purity humidified nitrogen from a cryogenic reservoir is used

in place of “zero air” by TestAmerica Knoxville.

Method(s) TO-15: The following analyte(s) recovered outside control limits for the LCS associated with batch 2031: 1,1,-dichloroethene
and 1,1,2-trichloro-1,2,2-trifluoroethane. This is not indicative of a systematic control problem because these were random marginal
exceedances. Qualified results have been reported.

The continuing calibration verification (CCV) associated with batch 2031 exhibited % difference of > 30% for the following analyte(s)
1,1-dichloroethene, 1,1,2-trichloro-1,2,2-trifluoroethane and chloromethane, however the results were within the LCS acceptance limits.
The EPA method requires that all target analytes in the continuing calibration verification standard be within 30% difference from the initial
calibration. According to the laboratory standard operating procedure, the continuing calibration is acceptable if it meets the laboratory
control sample acceptance criteria.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica Knoxville
Page 4 of 35 12/17/2014



Detection Summary
Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill

TestAmeri

ca Job ID: 140-2440-1

Client Sample ID: WAA-01-SU-PS-20141204 Lab Sample ID: 140-2440-1
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
1,1,2-Trichloro-1,2,2-trifluoroethane 0.094 J* 0.20 0.031 ppb viv 1 TO-15 Total/NA
Benzene 0.24 0.20 0.056 ppb viv 1 TO-15 Total/NA
Carbon tetrachloride 0.096 J 0.20 0.038 ppb viv 1 TO-15 Total/NA
Chloromethane 0.70 0.50 0.16 ppb v/iv 1 TO-15 Total/NA
Dichlorodifluoromethane 0.46 0.20 0.068 ppb v/iv 1 TO-15 Total/NA
Methylene Chloride 0.39 JB 0.50 0.13 ppb viv 1 TO-15 Total/NA
Toluene 0.28 0.20 0.12 ppb viv 1 TO-15 Total/NA
Trichlorofluoromethane 0.21 0.20 0.024 ppb v/iv 1 TO-15 Total/NA
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
1,1,2-Trichloro-1,2,2-trifluoroethane 072 J* 15 0.24 ug/m3 1 TO-15 Total/NA
Benzene 0.76 0.64 0.18 ug/m3 1 TO-15 Total/NA
Carbon tetrachloride 0.60 J 1.3 0.24 ug/m3 1 TO-15 Total/NA
Chloromethane 1.4 1.0 0.33 ug/m3 1 TO-15 Total/NA
Dichlorodifluoromethane 23 0.99 0.34 ug/m3 1 TO-15 Total/NA
Methylene Chloride 14 JB 1.7 0.45 ug/m3 1 TO-15 Total/NA
Toluene 1.0 0.75 0.45 ug/m3 1 TO-15 Total/NA
Trichlorofluoromethane 1.2 1.1 0.13 ug/m3 1 TO-15 Total/NA

Client Sample ID: WAA-02-SU-PS-20141204 Lab Sample ID: 140-2440-2
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
1,1,2-Trichloro-1,2,2-trifluoroethane 0.088 J* 0.20 0.031 ppb v/iv 1 TO-15 Total/NA
Benzene 0.24 0.20 0.056 ppb viv 1 TO-15 Total/NA
Carbon tetrachloride 0.070 J 0.20 0.038 ppb viv 1 TO-15 Total/NA
Chloromethane 1.0 0.50 0.16 ppb viv 1 TO-15 Total/NA
Dichlorodifluoromethane 0.51 0.20 0.068 ppb v/iv 1 TO-15 Total/NA
Methylene Chloride 043 JB 0.50 0.13 ppb viv 1 TO-15 Total/NA
Toluene 0.25 0.20 0.12 ppb viv 1 TO-15 Total/NA
Trichlorofluoromethane 0.23 0.20 0.024 ppb viv 1 TO-15 Total/NA
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
1,1,2-Trichloro-1,2,2-trifluoroethane 068 J* 1.5 0.24 ug/m3 1 TO-15 Total/NA
Benzene 0.76 0.64 0.18 ug/m3 1 TO-15 Total/NA
Carbon tetrachloride 044 J 1.3 0.24 ug/m3 1 TO-15 Total/NA
Chloromethane 21 1.0 0.33 ug/m3 1 TO-15 Total/NA
Dichlorodifluoromethane 2.5 0.99 0.34 ug/m3 1 TO-15 Total/NA
Methylene Chloride 15 JB 1.7 0.45 ug/m3 1 TO-15 Total/NA
Toluene 0.96 0.75 0.45 ug/m3 1 TO-15 Total/NA
Trichlorofluoromethane 1.3 1.1 0.13 ug/m3 1 TO-15 Total/NA

Client Sample ID: WAA-03-SU-PS-20141204 Lab Sample ID: 140-2440-3
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
1,1,2-Trichloro-1,2,2-trifluoroethane 012 J* 0.20 0.031 ppb v/iv 1 TO-15 Total/NA
1,2,4-Trimethylbenzene 0.12 J 0.20 0.063 ppb v/iv 1 TO-15 Total/NA
Benzene 0.27 0.20 0.056 ppb v/iv 1 TO-15 Total/NA
Carbon tetrachloride 011 J 0.20 0.038 ppb viv 1 TO-15 Total/NA
Chloromethane 1.0 0.50 0.16 ppb viv 1 TO-15 Total/NA
Dichlorodifluoromethane 0.55 0.20 0.068 ppb viv 1 TO-15 Total/NA
Ethylbenzene 0.069 J 0.20 0.068 ppb viv 1 TO-15 Total/NA
Methylene Chloride 072 B 0.50 0.13 ppb v/v 1 TO-15 Total/NA

This Detection Summary does not include radiochemical test results.
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Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill

Detection Summary

TestAmerica Job ID: 140-2440-1

Client Sample ID: WAA-03-SU-PS-20141204 (Continued)

Lab Sample ID: 140-2440-3

This Detection Summary does not include radiochemical test results.

Page 6 of 35

Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
m-Xylene & p-Xylene 0.16 J 0.20 0.12 ppb viv 1 TO-15 Total/NA
o-Xylene 0.074 J 0.20 0.061 ppb viv 1 TO-15 Total/NA
Toluene 0.54 0.20 0.12 ppb viv 1 TO-15 Total/NA
Trichlorofluoromethane 0.25 0.20 0.024 ppb viv 1 TO-15 Total/NA
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
1,1,2-Trichloro-1,2,2-trifluoroethane 089 J* 1.5 0.24 ug/m3 1 TO-15 Total/NA
1,2,4-Trimethylbenzene 0.60 J 0.98 0.31 ug/m3 1 TO-15 Total/NA
Benzene 0.85 0.64 0.18 ug/m3 1 TO-15 Total/NA
Carbon tetrachloride 0.72 J 1.3 0.24 ug/m3 1 TO-15 Total/NA
Chloromethane 2.1 1.0 0.33 ug/m3 1 TO-15 Total/NA
Dichlorodifluoromethane 2.7 0.99 0.34 ug/m3 1 TO-15 Total/NA
Ethylbenzene 0.30 J 0.87 0.30 ug/m3 1 TO-15 Total/NA
Methylene Chloride 25 B 1.7 0.45 ug/m3 1 TO-15 Total/NA
m-Xylene & p-Xylene 0.69 J 0.87 0.52 ug/m3 1 TO-15 Total/NA
o-Xylene 032 J 0.87 0.26 ug/m3 1 TO-15 Total/NA
Toluene 2.0 0.75 0.45 ug/m3 1 TO-15 Total/NA
Trichlorofluoromethane 1.4 1.1 0.13 ug/m3 1 TO-15 Total/NA
Client Sample ID: WAA-04-SU-PS-20141204 Lab Sample ID: 140-2440-4
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
1,1,2-Trichloro-1,2,2-trifluoroethane 0.083 J* 0.20 0.031 ppb v/iv 148  TO-15 Total/NA
1,2-Dichloroethane 0.051 J 0.20 0.047 ppb viv 1.48 TO-15 Total/NA
Benzene 0.25 0.20 0.056 ppb viv 1.48 TO-15 Total/NA
Carbon tetrachloride 0.087 J 0.20 0.038 ppb viv 1.48 TO-15 Total/NA
Chloromethane 1.0 0.50 0.16 ppb viv 1.48 TO-15 Total/NA
Dichlorodifluoromethane 0.43 0.20 0.068 ppb v/iv 1.48 TO-15 Total/NA
Methylene Chloride 0.36 JB 0.50 0.13 ppb viv 1.48 TO-15 Total/NA
o-Xylene 0.064 J 0.20 0.061 ppb v/iv 1.48 TO-15 Total/NA
Toluene 0.23 0.20 0.12 ppb viv 1.48 TO-15 Total/NA
Trichlorofluoromethane 0.20 0.20 0.024 ppb viv 1.48 TO-15 Total/NA
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
1,1,2-Trichloro-1,2,2-trifluoroethane 063 J* 1.5 0.24 ug/m3 148  TO-15 Total/NA
1,2-Dichloroethane 021 J 0.81 0.19 ug/m3 1.48 TO-15 Total/NA
Benzene 0.80 0.64 0.18 ug/m3 1.48 TO-15 Total/NA
Carbon tetrachloride 0.54 J 1.3 0.24 ug/m3 1.48 TO-15 Total/NA
Chloromethane 21 1.0 0.33 ug/m3 1.48 TO-15 Total/NA
Dichlorodifluoromethane 21 0.99 0.34 ug/m3 1.48 TO-15 Total/NA
Methylene Chloride 12 JB 1.7 0.45 ug/m3 1.48 TO-15 Total/NA
o-Xylene 028 J 0.87 0.26 ug/m3 1.48 TO-15 Total/NA
Toluene 0.86 0.75 0.45 ug/m3 1.48 TO-15 Total/NA
Trichlorofluoromethane 1.1 1.1 0.13 ug/m3 1.48 TO-15 Total/NA
Client Sample ID: WAA-05-SU-PS-20141204 Lab Sample ID: 140-2440-5
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
1,1,2-Trichloro-1,2,2-trifluoroethane 0.087 J* 0.20 0.031 ppb viv 1 TO-15 Total/NA
Benzene 0.27 0.20 0.056 ppb viv 1 TO-15 Total/NA
Carbon tetrachloride 0.079 J 0.20 0.038 ppb viv 1 TO-15 Total/NA
Chloromethane 1.1 0.50 0.16 ppb v/iv 1 TO-15 Total/NA

TestAmerica Knoxville

12/17/2014



Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill

Detection Summary

TestAmerica Job ID: 140-2440-1

Client Sample ID: WAA-05-SU-PS-20141204 (Continued)

Lab Sample ID: 140-2440-5

Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Dichlorodifluoromethane 0.43 0.20 0.068 ppb v/iv 1 TO-15 Total/NA
Methylene Chloride 0.31 0.50 0.13 ppb v/iv 1 TO-15 Total/NA
Toluene 0.25 0.20 0.12 ppb viv 1 TO-15 Total/NA
Trichloroethene 0.053 0.20 0.036 ppb viv 1 TO-15 Total/NA
Trichlorofluoromethane 0.22 0.20 0.024 ppb viv 1 TO-15 Total/NA
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
1,1,2-Trichloro-1,2,2-trifluoroethane 0.67 1.5 0.24 ug/m3 1 TO-15 Total/NA
Benzene 0.87 0.64 0.18 ug/m3 1 TO-15 Total/NA
Carbon tetrachloride 0.50 1.3 0.24 ug/m3 1 TO-15 Total/NA
Chloromethane 23 1.0 0.33 ug/m3 1 TO-15 Total/NA
Dichlorodifluoromethane 2.1 0.99 0.34 ug/m3 1 TO-15 Total/NA
Methylene Chloride 1.1 1.7 0.45 ug/m3 1 TO-15 Total/NA
Toluene 0.95 0.75 0.45 ug/m3 1 TO-15 Total/NA
Trichloroethene 0.29 1.1 0.19 ug/m3 1 TO-15 Total/NA
Trichlorofluoromethane 1.2 1.1 0.13 ug/m3 1 TO-15 Total/NA
Client Sample ID: WAA-04-SU-DU-20141204 Lab Sample ID: 140-2440-6
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
1,1,2-Trichloro-1,2,2-trifluoroethane 0.088 0.20 0.031 ppb viv 1 TO-15 Total/NA
Benzene 0.21 0.20 0.056 ppb viv 1 TO-15 Total/NA
Carbon tetrachloride 0.065 0.20 0.038 ppb viv 1 TO-15 Total/NA
Chloromethane 1.1 0.50 0.16 ppb v/iv 1 TO-15 Total/NA
Dichlorodifluoromethane 0.52 0.20 0.068 ppb v/iv 1 TO-15 Total/NA
Methylene Chloride 0.35 0.50 0.13 ppb viv 1 TO-15 Total/NA
Toluene 0.21 0.20 0.12 ppb viv 1 TO-15 Total/NA
Trichlorofluoromethane 0.24 0.20 0.024 ppb v/iv 1 TO-15 Total/NA
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
1,1,2-Trichloro-1,2,2-trifluoroethane 0.68 1.5 0.24 ug/m3 1 TO-15 Total/NA
Benzene 0.66 0.64 0.18 ug/m3 1 TO-15 Total/NA
Carbon tetrachloride 0.41 1.3 0.24 ug/m3 1 TO-15 Total/NA
Chloromethane 23 1.0 0.33 ug/m3 1 TO-15 Total/NA
Dichlorodifluoromethane 2.6 0.99 0.34 ug/m3 1 TO-15 Total/NA
Methylene Chloride 1.2 1.7 0.45 ug/m3 1 TO-15 Total/NA
Toluene 0.79 0.75 0.45 ug/m3 1 TO-15 Total/NA
Trichlorofluoromethane 1.4 1.1 0.13 ug/m3 1 TO-15 Total/NA
Client Sample ID: WAA-00-SU-TB-20141204 Lab Sample ID: 140-2440-7
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Methylene Chloride 0.25 0.50 0.13 ppb viv 1 TO-15 Total/NA
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Methylene Chloride 0.85 1.7 0.45 ug/m3 1 TO-15 Total/NA

This Detection Summary does not include radiochemical test results.
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Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill

Surrogate Summary

TestAmerica Job ID: 140-2440-1

Method: TO-15 - Volatile Organic Compounds in Ambient Air

Matrix: Air Prep Type: Total/NA
Percent Surrogate Recovery (Acceptance Limits)

BFB

Lab Sample ID Client Sample ID (60-140)

140-2440-1 WAA-01-SU-PS-20141204 100

140-2440-2 WAA-02-SU-PS-20141204 102

140-2440-3 WAA-03-SU-PS-20141204 102

140-2440-4 WAA-04-SU-PS-20141204 103

140-2440-5 WAA-05-SU-PS-20141204 98

140-2440-6 WAA-04-SU-DU-20141204 100

140-2440-7 WAA-00-SU-TB-20141204 107

LCS 140-2031/1002 Lab Control Sample 106

MB 140-2031/4 Method Blank 103

Surrogate Legend

BFB = 4-Bromofluorobenzene (Surr)
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QC Sample Results
Client: Tetra Tech EM Inc. TestAmerica Job ID: 140-2440-1
Project/Site: West Lake Landfill

Method: TO-15 - Volatile Organic Compounds in Ambient Air

Lab Sample ID: MB 140-2031/4 Client Sample ID: Method Blank
Matrix: Air Prep Type: Total/NA
Analysis Batch: 2031
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
1,1,1-Trichloroethane ND 0.20 0.030 ppb viv B 12/10/14 16:06 1
1,1,2,2-Tetrachloroethane ND 0.20 0.061 ppb viv 12/10/14 16:06 1
1,1,2-Trichloro-1,2,2-trifluoroethane ND 0.20 0.031 ppb viv 12/10/14 16:06 1
1,1,2-Trichloroethane ND 0.20 0.054 ppb viv 12/10/14 16:06 1
1,1-Dichloroethane ND 0.20 0.026 ppb viv 12/10/14 16:06 1
1,1-Dichloroethene ND 0.20 0.034 ppb viv 12/10/14 16:06 1
1,2,4-Trichlorobenzene ND 1.0 0.098 ppb v/iv 12/10/14 16:06 1
1,2,4-Trimethylbenzene ND 0.20 0.063 ppb viv 12/10/14 16:06 1
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 0.20 0.032 ppb v/iv 12/10/14 16:06 1
1,2-Dichlorobenzene ND 0.20 0.070 ppb v/iv 12/10/14 16:06 1
1,2-Dichloroethane ND 0.20 0.047 ppb v/iv 12/10/14 16:06 1
1,2-Dichloropropane ND 0.20 0.052 ppb viv 12/10/14 16:06 1
1,3,5-Trimethylbenzene ND 0.20 0.065 ppb v/iv 12/10/14 16:06 1
1,3-Dichlorobenzene ND 0.20 0.065 ppb v/iv 12/10/14 16:06 1
1,4-Dichlorobenzene ND 0.20 0.064 ppb v/iv 12/10/14 16:06 1
Benzene ND 0.20 0.056 ppb viv 12/10/14 16:06 1
Benzyl chloride ND 0.40 0.078 ppb viv 12/10/14 16:06 1
Bromomethane ND 0.20 0.032 ppb viv 12/10/14 16:06 1
Carbon tetrachloride ND 0.20 0.038 ppb viv 12/10/14 16:06 1
Chlorobenzene ND 0.20 0.049 ppb viv 12/10/14 16:06 1
Chloroethane ND 0.20 0.035 ppb viv 12/10/14 16:06 1
Chloroform ND 0.20 0.038 ppb v/iv 12/10/14 16:06 1
Chloromethane ND 0.50 0.16 ppb v/iv 12/10/14 16:06 1
cis-1,2-Dichloroethene ND 0.20 0.060 ppb v/iv 12/10/14 16:06 1
cis-1,3-Dichloropropene ND 0.20 0.074 ppb viv 12/10/14 16:06 1
Dichlorodifluoromethane ND 0.20 0.068 ppb v/iv 12/10/14 16:06 1
Ethylbenzene ND 0.20 0.068 ppb viv 12/10/14 16:06 1
1,2-Dibromoethane (EDB) ND 0.20 0.044 ppb viv 12/10/14 16:06 1
Hexachlorobutadiene ND 1.0 0.078 ppb viv 12/10/14 16:06 1
Methylene Chloride 0.251 J 0.50 0.13 ppb v/iv 12/10/14 16:06 1
m-Xylene & p-Xylene ND 0.20 0.12 ppb viv 12/10/14 16:06 1
o-Xylene ND 0.20 0.061 ppb viv 12/10/14 16:06 1
Styrene ND 0.20 0.058 ppb viv 12/10/14 16:06 1
Tetrachloroethene ND 0.20 0.040 ppb v/iv 12/10/14 16:06 1
Toluene ND 0.20 0.12 ppb viv 12/10/14 16:06 1
trans-1,3-Dichloropropene ND 0.20 0.048 ppb viv 12/10/14 16:06 1
Trichloroethene ND 0.20 0.036 ppb v/iv 12/10/14 16:06 1
Trichlorofluoromethane ND 0.20 0.024 ppb v/iv 12/10/14 16:06 1
Vinyl chloride ND 0.20 0.071 ppb viv 12/10/14 16:06 1
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
1,1,1-Trichloroethane ND 1.1 0.16 ug/m3 o 12/10/14 16:06 1
1,1,2,2-Tetrachloroethane ND 1.4 0.42 ug/m3 12/10/14 16:06 1
1,1,2-Trichloro-1,2,2-trifluoroethane ND 1.5 0.24 ug/m3 12/10/14 16:06 1
1,1,2-Trichloroethane ND 1.1 0.29 ug/m3 12/10/14 16:06 1
1,1-Dichloroethane ND 0.81 0.11 ug/m3 12/10/14 16:06 1
1,1-Dichloroethene ND 0.79 0.13 ug/m3 12/10/14 16:06 1
1,2,4-Trichlorobenzene ND 7.4 0.73 ug/m3 12/10/14 16:06 1
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Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill

QC Sample Results

TestAmerica Job ID: 140-2440-1

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Lab Sample ID: MB 140-2031/4
Matrix: Air
Analysis Batch: 2031

Client Sample ID: Method Blank

Prep Type: Total/NA

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
1,2,4-Trimethylbenzene ND 0.98 0.31 ug/m3 o 12/10/14 16:06 1
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 1.4 0.22 ug/m3 12/10/14 16:06 1
1,2-Dichlorobenzene ND 1.2 0.42 ug/m3 12/10/14 16:06 1
1,2-Dichloroethane ND 0.81 0.19 ug/m3 12/10/14 16:06 1
1,2-Dichloropropane ND 0.92 0.24 ug/m3 12/10/14 16:06 1
1,3,5-Trimethylbenzene ND 0.98 0.32 ug/m3 12/10/14 16:06 1
1,3-Dichlorobenzene ND 1.2 0.39 ug/m3 12/10/14 16:06 1
1,4-Dichlorobenzene ND 1.2 0.38 ug/m3 12/10/14 16:06 1
Benzene ND 0.64 0.18 ug/m3 12/10/14 16:06 1
Benzyl chloride ND 2.1 0.40 ug/m3 12/10/14 16:06 1
Bromomethane ND 0.78 0.12 ug/m3 12/10/14 16:06 1
Carbon tetrachloride ND 1.3 0.24 ug/m3 12/10/14 16:06 1
Chlorobenzene ND 0.92 0.23 ug/m3 12/10/14 16:06 1
Chloroethane ND 0.53 0.092 ug/m3 12/10/14 16:06 1
Chloroform ND 0.98 0.19 ug/m3 12/10/14 16:06 1
Chloromethane ND 1.0 0.33 ug/m3 12/10/14 16:06 1
cis-1,2-Dichloroethene ND 0.79 0.24 ug/m3 12/10/14 16:06 1
cis-1,3-Dichloropropene ND 0.91 0.34 ug/m3 12/10/14 16:06 1
Dichlorodifluoromethane ND 0.99 0.34 ug/m3 12/10/14 16:06 1
Ethylbenzene ND 0.87 0.30 ug/m3 12/10/14 16:06 1
1,2-Dibromoethane (EDB) ND 1.5 0.34 ug/m3 12/10/14 16:06 1
Hexachlorobutadiene ND 11 0.83 ug/m3 12/10/14 16:06 1
Methylene Chloride 0.870 J 1.7 0.45 ug/m3 12/10/14 16:06 1
m-Xylene & p-Xylene ND 0.87 0.52 ug/m3 12/10/14 16:06 1
o-Xylene ND 0.87 0.26 ug/m3 12/10/14 16:06 1
Styrene ND 0.85 0.25 ug/m3 12/10/14 16:06 1
Tetrachloroethene ND 1.4 0.27 ug/m3 12/10/14 16:06 1
Toluene ND 0.75 0.45 ug/m3 12/10/14 16:06 1
trans-1,3-Dichloropropene ND 0.91 0.22 ug/m3 12/10/14 16:06 1
Trichloroethene ND 1.1 0.19 ug/m3 12/10/14 16:06 1
Trichlorofluoromethane ND 1.1 0.13 ug/m3 12/10/14 16:06 1
Vinyl chloride ND 0.51 0.18 ug/m3 12/10/14 16:06 1

MB MB
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 103 60 - 140 12/10/14 16:06 1
Lab Sample ID: LCS 140-2031/1002 Client Sample ID: Lab Control Sample
Matrix: Air Prep Type: Total/NA
Analysis Batch: 2031

Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
1,1,1-Trichloroethane 2.00 2.16 ppb viv o 108 70-130
1,1,2,2-Tetrachloroethane 2.00 2.60 ppb viv 130 70-130
1,1,2-Trichloro-1,2,2-trifluoroetha 2.00 263 * ppb viv 131 70-130
ne
1,1,2-Trichloroethane 2.00 2.31 ppb viv 115 70-130
1,1-Dichloroethane 2.00 2.40 ppb viv 120 70-130
1,1-Dichloroethene 2.00 2.66 * ppb viv 133 70-130
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QC Sample Results
Client: Tetra Tech EM Inc. TestAmerica Job ID: 140-2440-1
Project/Site: West Lake Landfill

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Lab Sample ID: LCS 140-2031/1002 Client Sample ID: Lab Control Sample
Matrix: Air Prep Type: Total/NA
Analysis Batch: 2031

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
1,2,4-Trichlorobenzene 2.00 1.51 ppb viv B 75 60 - 140
1,2,4-Trimethylbenzene 2.00 2.27 ppb v/iv 113 70-130
1,2-Dichloro-1,1,2,2-tetrafluoroet 2.00 2.05 ppb viv 102 60 - 140
hane
1,2-Dichlorobenzene 2.00 1.92 ppb v/iv 96 70-130
1,2-Dichloroethane 2.00 2.18 ppb v/iv 109 70-130
1,2-Dichloropropane 2.00 2.45 ppb viv 123 70-130
1,3,5-Trimethylbenzene 2.00 2.27 ppb v/iv 114 70-130
1,3-Dichlorobenzene 2.00 1.98 ppb viv 99 70-130
1,4-Dichlorobenzene 2.00 1.99 ppb viv 99 70-130
Benzene 2.00 2.43 ppb viv 121 70-130
Benzyl chloride 2.00 2.16 ppb viv 108 70-130
Bromomethane 2.00 2.03 ppb viv 101 70-130
Carbon tetrachloride 2.00 2.48 ppb viv 124 70-130
Chlorobenzene 2.00 2.04 ppb v/iv 102 70-130
Chloroethane 2.00 2.29 ppb viv 115 70-130
Chloroform 2.00 2.23 ppb v/iv 112 70-130
Chloromethane 2.00 2.74 ppb v/iv 137 60 - 140
cis-1,2-Dichloroethene 2.00 2.41 ppb viv 120 70-130
cis-1,3-Dichloropropene 2.00 2.20 ppb v/iv 110 70-130
Dichlorodifluoromethane 2.00 2.26 ppb v/iv 113 60 - 140
Ethylbenzene 2.00 2.24 ppb v/iv 112 70-130
1,2-Dibromoethane (EDB) 2.00 2.24 ppb viv 112 70-130
Hexachlorobutadiene 2.00 2.30 ppb viv 115 60 - 140
Methylene Chloride 2.00 2.57 ppb viv 129 70-130
m-Xylene & p-Xylene 4.00 4.35 ppb viv 109 70-130
o-Xylene 2.00 2.24 ppb viv 112 70-130
Styrene 2.00 2.32 ppb viv 116 70-130
Tetrachloroethene 2.00 2.08 ppb v/iv 104 70-130
Toluene 2.00 2.36 ppb viv 118 70-130
trans-1,3-Dichloropropene 2.00 2.14 ppb v/iv 107 70-130
Trichloroethene 2.00 2.09 ppb v/iv 105 70-130
Trichlorofluoromethane 2.00 2.28 ppb v/iv 114 60 - 140
Vinyl chloride 2.00 2.56 ppb viv 128 70-130

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
1,1,1-Trichloroethane 1 11.8 ug/m3 B 108 70-130
1,1,2,2-Tetrachloroethane 14 17.9 ug/m3 130 70-130
1,1,2-Trichloro-1,2,2-trifluoroetha 15 202 * ug/m3 131 70-130
ne
1,1,2-Trichloroethane 1 12.6 ug/m3 115 70-130
1,1-Dichloroethane 8.1 9.70 ug/m3 120 70-130
1,1-Dichloroethene 7.9 106 * ug/m3 133 70-130
1,2,4-Trichlorobenzene 15 11.2 ug/m3 75 60 - 140
1,2,4-Trimethylbenzene 9.8 11.2 ug/m3 113 70-130
1,2-Dichloro-1,1,2,2-tetrafluoroet 14 14.3 ug/m3 102 60 - 140
hane
1,2-Dichlorobenzene 12 11.5 ug/m3 96 70-130
1,2-Dichloroethane 8.1 8.83 ug/m3 109 70-130
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QC Sample Results
Client: Tetra Tech EM Inc. TestAmerica Job ID: 140-2440-1
Project/Site: West Lake Landfill

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Lab Sample ID: LCS 140-2031/1002 Client Sample ID: Lab Control Sample
Matrix: Air Prep Type: Total/NA
Analysis Batch: 2031
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
1,2-Dichloropropane 9.2 11.3 ug/m3 o 123 70-130
1,3,5-Trimethylbenzene 9.8 11.2 ug/m3 114 70-130
1,3-Dichlorobenzene 12 11.9 ug/m3 99 70-130
1,4-Dichlorobenzene 12 11.9 ug/m3 99 70-130
Benzene 6.4 7.76 ug/m3 121 70-130
Benzyl chloride 10 1.2 ug/m3 108 70-130
Bromomethane 7.8 7.88 ug/m3 101 70-130
Carbon tetrachloride 13 15.6 ug/m3 124 70-130
Chlorobenzene 9.2 9.41 ug/m3 102 70-130
Chloroethane 5.3 6.05 ug/m3 115 70-130
Chloroform 9.8 10.9 ug/m3 112 70-130
Chloromethane 4.1 5.67 ug/m3 137 60 - 140
cis-1,2-Dichloroethene 7.9 9.55 ug/m3 120 70-130
cis-1,3-Dichloropropene 9.1 9.96 ug/m3 110 70-130
Dichlorodifluoromethane 9.9 11.2 ug/m3 113 60 - 140
Ethylbenzene 8.7 9.73 ug/m3 112 70-130
1,2-Dibromoethane (EDB) 15 17.2 ug/m3 112 70-130
Hexachlorobutadiene 21 24.6 ug/m3 115 60 - 140
Methylene Chloride 7.0 8.94 ug/m3 129 70-130
m-Xylene & p-Xylene 17 18.9 ug/m3 109 70-130
o-Xylene 8.7 9.73 ug/m3 112 70-130
Styrene 8.5 9.87 ug/m3 116 70-130
Tetrachloroethene 14 141 ug/m3 104 70-130
Toluene 7.5 8.89 ug/m3 118 70-130
trans-1,3-Dichloropropene 9.1 9.71 ug/m3 107 70-130
Trichloroethene 1 11.3 ug/m3 105 70-130
Trichlorofluoromethane 1 12.8 ug/m3 114 60 - 140
Vinyl chloride 5.1 6.54 ug/m3 128 70-130

LCS LCS
Surrogate %Recovery Qualifier Limits
4-Bromofluorobenzene (Surr) 106 60 - 140
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Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill

QC Association Summary

TestAmerica Job ID: 140-2440-1

Air - GC/MS VOA

Analysis Batch: 2031

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
140-2440-1 WAA-01-SU-PS-20141204 Total/NA Air TO-15
140-2440-2 WAA-02-SU-PS-20141204 Total/NA Air TO-15
140-2440-3 WAA-03-SU-PS-20141204 Total/NA Air TO-15
140-2440-4 WAA-04-SU-PS-20141204 Total/NA Air TO-15
140-2440-5 WAA-05-SU-PS-20141204 Total/NA Air TO-15
140-2440-6 WAA-04-SU-DU-20141204 Total/NA Air TO-15
140-2440-7 WAA-00-SU-TB-20141204 Total/NA Air TO-15
LCS 140-2031/1002 Lab Control Sample Total/NA Air TO-15
MB 140-2031/4 Method Blank Total/NA Air TO-15
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Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill

Lab Chronicle

TestAmerica Job ID: 140-2440-1

Client Sample ID: WAA-01-SU-PS-20141204 Lab Sample ID: 140-2440-1
Date Collected: 12/04/14 15:46 Matrix: Air
Date Received: 12/09/14 10:15
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis TO-15 1 200 mL 500 mL 2031 12/10/14 21:01  HMT TAL KNX
Instrument ID: MG
Client Sample ID: WAA-02-SU-PS-20141204 Lab Sample ID: 140-2440-2
Date Collected: 12/04/14 14:27 Matrix: Air
Date Received: 12/09/14 10:15
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis TO-15 1 200 mL 500 mL 2031 12/10/14 22:26  HMT TAL KNX
Instrument ID: MG
Client Sample ID: WAA-03-SU-PS-20141204 Lab Sample ID: 140-2440-3
Date Collected: 12/04/14 15:02 Matrix: Air
Date Received: 12/09/14 10:15
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis TO-15 1 200 mL 500 mL 2031 12/10/14 23:09 HMT TAL KNX
Instrument ID: MG
Client Sample ID: WAA-04-SU-PS-20141204 Lab Sample ID: 140-2440-4
Date Collected: 12/04/14 15:20 Matrix: Air
Date Received: 12/09/14 10:15
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis TO-15 1.48 296 mL 500 mL 2031 12/10/14 23:53 HMT TAL KNX
Instrument ID: MG
Client Sample ID: WAA-05-SU-PS-20141204 Lab Sample ID: 140-2440-5
Date Collected: 12/04/14 14:45 Matrix: Air
Date Received: 12/09/14 10:15
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis TO-15 1 200 mL 500 mL 2031 12/11/14 00:35 HMT TAL KNX
Instrument ID: MG
Client Sample ID: WAA-04-SU-DU-20141204 Lab Sample ID: 140-2440-6
Date Collected: 12/04/14 15:20 Matrix: Air
Date Received: 12/09/14 10:15
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis TO-15 1 200 mL 500 mL 2031 12/11/14 01:17  HMT TAL KNX

Instrument ID: MG

Page 28 of 35

TestAmerica Knoxville

12/17/2014



Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill

Lab Chronicle

TestAmerica Job ID: 140-2440-1

Client Sample ID: WAA-00-SU-TB-20141204
Date Collected: 12/04/14 16:45
Date Received: 12/09/14 10:15

Lab Sample ID: 140-2440-7

Matrix: Air

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis TO-15 1 200 mL 500 mL 2031 12/11/14 02:01  HMT TAL KNX

Instrument ID: MG

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000
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Certification Summary
Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill

TestAmerica Job ID: 140-2440-1

Laboratory: TestAmerica Knoxville

All certifications held by this laboratory are listed. Not all certifications are applicable to this report.
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Authority Program EPA Region Certification ID Expiration Date
AFCEE N/A
Arkansas DEQ State Program 6 88-0688 06-17-15
California State Program 9 2423 06-30-16
Colorado State Program 8 N/A 02-28-15
Connecticut State Program 1 PH-0223 09-30-15
Florida NELAP 4 E87177 06-30-15
Georgia State Program 4 906 04-13-17
Hawaii State Program 9 N/A 04-13-15
Kansas NELAP 7 E-10349 01-31-15
Kentucky (DW) State Program 4 90101 12-31-14
L-A-B DoD ELAP L2311 02-13-16
Louisiana NELAP 6 LA110001 12-31-15
Maryland State Program 3 277 03-31-15
Michigan State Program 5 9933 04-13-17
Nevada State Program 9 TNOO0009 07-31-15
New Jersey NELAP 2 TNOO1 06-30-15
New York NELAP 2 10781 03-31-15
North Carolina (DW) State Program 4 21705 07-31-15
Ohio VAP State Program 5 CL0059 03-26-15
Oklahoma State Program 6 9415 08-31-15
Pennsylvania NELAP 3 68-00576 12-31-14
South Carolina State Program 4 84001 06-30-15
Tennessee State Program 4 2014 04-13-17
Texas NELAP 6 T104704380-TX 08-31-15
USDA Federal P330-13-00260 08-29-16
Utah NELAP 8 QUAN3 07-31-15
Virginia NELAP 3 460176 09-14-15
Virginia State Program 3 165 06-30-15
Washington State Program 10 C593 01-19-15
West Virginia (DW) State Program 3 9955C 12-31-14
West Virginia DEP State Program 3 345 04-30-15
Wisconsin State Program 5 998044300 08-31-15
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Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill

Method Summary

TestAmerica Job ID: 140-2440-1

Method Method Description

Protocol

Laboratory

TO-15 Volatile Organic Compounds in Ambient Air

Protocol References:
EPA = US Environmental Protection Agency

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000
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Sample Summary

Client: Tetra Tech EM Inc. TestAmerica Job ID: 140-2440-1
Project/Site: West Lake Landfill

Lab Sample ID Client Sample ID Matrix Collected Received

140-2440-1 WAA-01-SU-PS-20141204 Air 12/04/14 15:46  12/09/14 10:15
140-2440-2 WAA-02-SU-PS-20141204 Air 12/04/14 14:27  12/09/14 10:15
140-2440-3 WAA-03-SU-PS-20141204 Air 12/04/14 15:02  12/09/14 10:15
140-2440-4 WAA-04-SU-PS-20141204 Air 12/04/14 15:20  12/09/14 10:15
140-2440-5 WAA-05-SU-PS-20141204 Air 12/04/14 14:45  12/09/14 10:15
140-2440-6 WAA-04-SU-DU-20141204 Air 12/04/14 15:20  12/09/14 10:15
140-2440-7 WAA-00-SU-TB-20141204 Air 12/04/14 16:45  12/09/14 10:15
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VT0Z/LTICT

TestAmerica Knoxville Canister Samples Chain of Custody Record TeszmeriCO
O NP E DR

5815 Middlebrook Pike

TestAmerica Laboratories, inc. assumes no liability with respect to the collection and shipment of these samples. THE LEADER IN ENVIRONMENTAL TESTING
Knoxville, TN 37921
phone 865.291.3000 fax 865.584.4315 TestAmerica Laboratories, Inc.
Client Contact information IProject Manager: Dave Kinroth ‘Samples Collected By: Dave Kinroth COC No:
Company Name: Tetra Tech Inc. IPhone: 314-517-6798 ! of  ___ COCs
Address. 415 Oak Street JEmail: emily.fisher@tetratech.com -
City/State/Zip: Kansas City, MO 64106 . = = |For Lab Use Only:
g 5 v
Phone: 816-412-1755 |site Contact: Dave Kinroth - 314-517-6787 3 § § Walk-in Client:
FAX: 816-410-1748 TA Contact: Emily Fisher/Rob Monnig b 2 a:) é’ Lab Sampling:
Project Name: West Lake Landfill Anayisis Turnaround Time ™~ 3 e B
Site/Location: Bridgeton, MO Standard (Specific): 10 days _\?l ) ;'i § Job / SDG No.:
PO# 1105352 Rush (Specifiy): 2 e H g (See below for Add'l items)
I
Canister | Canister ~ 0| g ; = « §
Sampl Time | Ti Vacuum | Vacuum | Flow | . . |8 S =s1e s =1 8|g
Sample identification amp’e ime M 1 inField, | inField, | Controfier | @S = 1 x|, 18| 2] 8 [ ielglz|2
Date(s) | Start | Stop Ha Hg i D lels|2IY|E| 2| 2|8 Si3|S1%5]|s
. : 1 = =tels
(Starty | (Stop) ClElgls 2| &I CISISIEIEIZ|R|E Sample Specific Notes:
WAA-01-SU-PS-20141204 e | 1637 | 1848 | 287 3.0 09950 | 09879 | X X
WAA-02-SU-PS-20141204 e | 1542 | 1427 | 287 | 55 | oss4e | 10475 | X X
WAA-03-SU-PS-20141204 . | 1818 | 1502 | 286 30 09752 | 10273 | X X
WAA-04-SU-PS-20141204 ey | 1630 | 1520 | 288 9.0 oose4 | 10486 | X X
WAA-05-SU-PS-20141204 e | 1801 | 1445 | 289 15 osss7 | 10568 | X X
WAA-04-SU-DU-20141204 e | 1830 | 1520 | 288 40 11049 | 34000133 | X X
WAA-00-SU-TB-20141204 e | 1542 | 1645 | 287 | 287 | o098s3 | 11080 | X X
- ya L
Temperature (Fahrenheit) Re&e[(/e 0' @ QMLk’e\j; Ms £WTZM \_7 N Qﬁf
Interior Ambient -
p—— T ABOIR RN 399 Daog slam PO
Stop 39 e /18wt /D e
Pressure {inches of Hg) ’
Interior Ambient
Start 30.32
Stop 30.2 ‘
'Special Instructions/QC Requirements & Comments: )
140-2440 Chain of Custody
Samples Shipped by: : {Date / Time;. ISamples Received/!g{
2 2 .
1/ - Date / Time: ; e i . .
e i - ~f. i . -
Go A 12 8- LS /29 id /608
=z 4
12~ /314 Tolks

Form No. CA-C-WI-003, Rev. 1.1, dated 05/14/2013



Login Sample Receipt Checklist

Client: Tetra Tech EM Inc.

Login Number: 2440
List Number: 1
Creator: Dameron, Bryan K

Job Number: 140-2440-1

List Source: TestAmerica Knoxville

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey N/A
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. N/A
Cooler Temperature is recorded. N/A
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True
There are no discrepancies between the containers received and the COC. True
Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. N/A CHECKED IN LAB
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. N/A
Sample Preservation Verified. N/A
There is sufficient vol. for all requested analyses, incl. any requested N/A
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A
<6mm (1/4").

Multiphasic samples are not present. N/A
Samples do not require splitting or compositing. N/A
Residual Chlorine Checked. N/A

TestAmerica Knoxville
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TestAmerica Knoxville - Air Canister Initial Pressure Check

Gauge ID: Gl
Pressure @ Receipt
Analyst Date SampleID |[6L| 1L (-in Hg or +psig) Time Comments
HMT 12/10/2014 | 140-2440-A-1 | x 0.0 11:00
HMT 12/10/2014 | 140-2440-A-2 | x -1.5 11:01
HMT 12/10/2014 | 140-2440-A-3 | x 0.0 11:02
HMT 12/10/2014 | 140-2440-A-4 | x -8.1 11:.03
HMT 12/10/2014 | 140-2440-A-5 | x 0.0 11:04
HMT 12/10/2014 | 140-2440-A-6 | x -1.8 11:05
HMT 12/10/2014 | 140-2440-A-7 | x -27.9 11:06 |TB pressed up to 4.2
140-2440.xls MS038 r11, 3/25/14

Page 35 of 35

12/17/2014




Tetra Tech, Inc.
DATA VALIDATION REPORT

LEVEL Il
Site: West Lake Landfill Site, Bridgeton, Missouri
Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri)
Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech)
Review Date February 25, 2015

Sample Delivery Group (SDG):  J9958

WAA-01-AF-PS-20141217, WAA-02-AF-PS-20141217, WAA-03-
AF-PS-20141217, WAA-04-AF-PS-20141217, WAA-05-AF-PS-
20141217, and WAA-00-AF-FB-20141217

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank

Sample Numbers:

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document “Review of Data
Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-
Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other
criteria specified in the applicable methods.

The review was intended to identify problems and quality control (QC) deficiencies that were readily
apparent from the summary data package. The following sections discuss any problems or deficiencies
that were found, and data qualifications applied because of hon-compliant QC. The data review was
limited to the available field and laboratory QC information submitted with the project-specific data
package.

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were
assessed, and any qualifications made to the data accorded with those documents.

V., % o

25 February 2015

Certified by Harry Ellis, Chemist Date

10319025140058.000 1 SDG J9958



10319025140058.000

DATA VALIDATION QUALIFIERS

The analyte was not detected above the reported sample quantitation limit.

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation limit, which is
estimated.

The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. Presence or absence of the analyte cannot be verified.

2 SDG J9958



DATA ASSESSMENT

Sample delivery group (SDG) J9958 included five (5) environmental air (filter) samples and one (1) QC
sample (a field blank). Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method
9315 and for isotopic (alpha-emitting) thorium and uranium by Department of Energy (DOE) Method A-
01-R. The following summarizes the data validation that was performed.

RADIOANALYTICAL ANALYSES
I Holding Time and Chain of Custody (COC) Requirements

The samples were received by the laboratory and analyzed within the established holding time of 6
months from sample collection to analysis. No data were qualified.

Il. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Insufficient sample was available for MS/MSD analyses. Duplicate LCS analysis provided adequate data
on precision and accuracy. No qualifications were applied.

Il. Blanks

The laboratory (method) blank and the field yielded low activities for one (of three) thorium isotopes and
for one (of three) uranium isotopes. No qualifications were applied.

V. Laboratory Control Sample (LCS)

All percent recoveries and relative percent differences from the duplicate LCS analyses were within
established control limits.

V. Surrogates

These radioanalytical methods use a “carrier” or “tracer”, whose recovery serves the same functions as
surrogate recoveries. All carrier and tracer recoveries were within the laboratory’s QC limits. No
qualifications were applied.

V1. Comments

All detected results were less than their reporting limits (“RL”). These extrapolations should be qualified
as estimated (flagged “J”). In two samples, the actual minimum detectable activity for total radium was
greater than the reporting limit, due to the small sample size.

VII. Overall Assessment of Data

Overall data quality is acceptable, with few qualifications applied. All data are usable as qualified for
their intended purposes.

10319025140058.000 3 SDG J9958
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ANALYTICAL REPORT
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Case Narrative

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9958-1
Project/Site: West Lake Landfill - Filters

Job ID: 160-9958-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-9958-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the
application methods. TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a %
solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the
client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 12/22/2014 11:40 AM; the samples arrived in good condition, properly preserved. The temperature of the
cooler at receipt was 20.0° C.

TOTAL ALPHA RADIUM (GFPC)

Samples WAA-01-AF-PS-20141217 (160-9958-1), WAA-02-AF-PS-20141217 (160-9958-2), WAA-03-AF-PS-20141217 (160-9958-3),
WAA-04-AF-PS-20141217 (160-9958-4), WAA-05-AF-PS-20141217 (160-9958-5) and WAA-00-AF-FB-20141217 (160-9958-6) were

analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 01/06/2015 and

analyzed on 01/07/2015.

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP). The samples
are filters that must be split between multiple analysis. A LCS/LCSD was used instead of a sample duplicate.

The total alpha emitting radium isotopes detection goal was not met for the following samples due to the reduced sample volume; the
samples are filters that were split among other analyses: WAA-04-AF-PS-20141217 (160-9958-4), WAA-05-AF-PS-20141217

TestAmerica St. Louis
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Case Narrative

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9958-1

Project/Site: West Lake Landfill - Filters

Job ID: 160-9958-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

(160-9958-5). The data have been qualified and reported.
No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20141217 (160-9958-1), WAA-02-AF-PS-20141217 (160-9958-2), WAA-03-AF-PS-20141217 (160-9958-3),
WAA-04-AF-PS-20141217 (160-9958-4), WAA-05-AF-PS-20141217 (160-9958-5) and WAA-00-AF-FB-20141217 (160-9958-6) were
analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/05/2015 and analyzed
on 01/09/2015.

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP). The samples
are filters that must be split between multiple analysis. A LCS/LCSD was used instead of a sample duplicate.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ISOTOPIC URANIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20141217 (160-9958-1), WAA-02-AF-PS-20141217 (160-9958-2), WAA-03-AF-PS-20141217 (160-9958-3),
WAA-04-AF-PS-20141217 (160-9958-4), WAA-05-AF-PS-20141217 (160-9958-5) and WAA-00-AF-FB-20141217 (160-9958-6) were
analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/05/2015 and analyzed
on 01/08/2015.

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP). The samples
are filters that must be split between multiple analysis. A LCS/LCSD was used instead of a sample duplicate.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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TestAmerica St. Louis
13715 Rider Trail North

Earth City, MO 63045

Chain of Custody Record

lestAmerica

THE LEADER IN ENVIRONNMESTAL TESTING

phone 314.298.8566 fax Regulatory Program: [Jow [Jwpes  [Trecra  [Jotrer: TestAmerica Laboratories, Inc.
Client Contact Project Manager: Dave Kinroth Site Contact: Dave Kinroth Date: 12-22-14 COC No:
Tetra Tech, Inc. Tel/Fax: 314-517-6798 Lab Contact: Mike Franks Carrier: NA 1 of 1 COCs
415 Oak Street Analysis Turnaround Time ‘ Sampler:
Kansas City, MO 64106 ] CALENDAR DAYS WORKING DAYS For Lab Use Only:
(816) 412-1786 Phone TAT if different from Below 20 = [5) Walk-in Client:
(816) 816-410-1748 FAX I 2 weeks SASFREEE & Lab Sampling:
Project Name: West Lake Landfill Site I 1 week > alal 2 § § g ©
Site: Bridgeton, MO 0 2 days sl2l212 (=152 Job / SDG No..
PO# 1105610 O 1 day HANHHEHEERE
— e A HHHEEHEE
Type afi=jO sl ls
Sample | Sample § .o .. #of 13fej2 Qe s sls
Sample Identification Date Time e=crab} |Matrix| Cont |EISIS IS <|<|? Sample Specific Notes:
WAA-01-AF-PS-20141217 1217141 1510 Filter Air 1 XIX{X{X]| XX * 9315 Radium-226 (GFPC)
WAA-02-AF-PS-20141217 1211714] 1518 | Fitter | Ar | 1 X | x| x|x|x|x contingent upon TAR results
WAA-03-AF-PS-20141217 121714 | 1553 | Fiter | Ar | 1 x| x| x| x] x| x for all samples
WAA—O4—AF-PS—20141217 12117114 | 16:09 Filter Air 1 XX XIXI XX
;J WAA-05-AF-PS-20141217 12/17/14] 15:40 Filter Air 1 XIXPXIX| XX
(¢
E WAA-00-AF-FB-20141217 12M7/14 NA Filter Air 1 XX XXX X
g
2
B .
¢
160-9958 Chain of Custody

Possible Hazard Identification

Comments Section if the lab is to dispose of the sample.

Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the

Sample Disposal ( A fee may be assessed if éamples afe I

H

CTOZIO

E{Non—Hazard JFammable ﬁskin Irritant ﬁ?oison B ﬁUnknown DRemm to Client [CIpisposal by Lab JArchive for Months
Special Instructions/QC Requirements & Comments:
Custody Seals Intact: T1 Yo [] Mo Custody Seal No.: [Cooler Temp. (°C): Obs'd: Corrd: Therm ID No.:
Relinquished by: Company: Date/Time: Received by: Company: Date/Time:
HRelinquished by: Company: DatefTime: Receivad by: Company: Date/Time:
3 ; ety A 7 X X :
B T Y Balow 22/ 1149 i?;;/ Clad  AsEH /¥ WYO
szelinquished by: \J U Company: DatefTime: Recéied in Laboratory by: - Company: DatefTime:
= .
s

Form No. CA-C-WI-002, Rev, 4.3, dated 12/05/2013

1N




Login Sample Receipt Checklist

Client: Tetra Tech EM Inc.

Login Number: 9958
List Number: 1
Creator: Clarke, Jill C

Job Number: 160-9958-1

List Source: TestAmerica St. Louis

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? N/A
There are no discrepancies between the containers received and the COC. True
Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica St. Louis
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Definitions/Glossary

Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

TestAmerica Job ID: 160-9958-1

Qualifiers

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.

G The Sample MDC is greater than the requested RL.
Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL, RA, RE, IN
DLC
MDA
EDL
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains no Free Liquid

Duplicate error ratio (normalized absolute difference)

Dilution Factor

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision level concentration

Minimum detectable activity

Estimated Detection Limit

Minimum detectable concentration

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative error ratio

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

Page 7 of 18
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Method Summary
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9958-1
Project/Site: West Lake Landfill - Filters

Method Method Description Protocol Laboratory
9315 Total Apha Radium (GFPC) SW846 TAL SL
A-01-R Isotopic Thorium (Alpha Spectrometry) DOE TAL SL
A-01-R Isotopic Uranium (Alpha Spectrometry) DOE TAL SL

Protocol References:
DOE = U.S. Department of Energy
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9958-1
Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID Matrix Collected Received

160-9958-1 WAA-01-AF-PS-20141217 Filter 12/17/14 15:10  12/22/14 11:40
160-9958-2 WAA-02-AF-PS-20141217 Filter 12/17/14 15:18  12/22/14 11:40
160-9958-3 WAA-03-AF-PS-20141217 Filter 12/17/14 15:53  12/22/14 11:40
160-9958-4 WAA-04-AF-PS-20141217 Filter 12/17/14 16:09  12/22/14 11:40
160-9958-5 WAA-05-AF-PS-20141217 Filter 12/17/14 15:40  12/22/14 11:40
160-9958-6 WAA-00-AF-FB-20141217 Filter 12/17/14 00:00  12/22/14 11:40

TestAmerica St. Louis
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QC Sample Results

Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

TestAmerica Job ID: 160-9958-1

Method: 9315 - Total Apha Radium (GFPC)

Lab Sample ID: MB 160-166845/1-A
Matrix: Filter
Analysis Batch: 167353

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 166845

Page 14 of 18

Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Total Alpha Radium -0.01820 U 0.509 0.509 1.00 0.979 pCi/Sample 01/06/1513:24  01/07/15 20:21 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 92.0 40-110 01/06/15 13:24  01/07/15 20:21 1
Lab Sample ID: LCS 160-166845/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167353 Prep Batch: 166845
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Total Alpha 45.0 36.31 4.21 1.00 0.990 pCi/Samg 81  65.150 -
Radium
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 92.3 40-110
Lab Sample ID: LCSD 160-166845/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167353 Prep Batch: 166845
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Total Alpha 45.0 40.65 4.61 1.00 0.857 pCi/Samg 90 65-150  0.49 1
Radium
LCSD LCSD
Carrier %Yield Qualifier Limits
Ba Carrier 92.3 40-110
Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Lab Sample ID: MB 160-166622/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167566 Prep Batch: 166622
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Thorium-228 0.1075 U 0.113 0.114 1.00 0.184 pCi/Sample  01/05/1513:13  01/09/15 11:36 1
Thorium-230 0.4535 0.133 0.139 1.00 0.111 pCi/Sample  01/05/1513:13  01/09/15 11:36 1
Thorium-232 0.008919 U 0.0371 0.0371 1.00 0.0789 pCi/Sample ~ 01/05/1513:13  01/09/15 11:36 1
MB MB
Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac
Thorium-229 86.2 30-110 01/05/15 13:13  01/09/15 11:36 1

TestAmerica St. Louis
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Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

QC Sample Results

TestAmerica Job ID: 160-9958-1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Lab Sample ID: LCS 160-166622/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167567 Prep Batch: 166622
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Thorium-230 16.1 17.07 1.61 1.00 0.0601 pCi/Samg 106 81-118 -
LCS LCS
Tracer %Yield Qualifier Limits
Thorium-229 93.3 30-110
Lab Sample ID: LCSD 160-166622/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167568 Prep Batch: 166622
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Thorium-230 16.1 17.28 1.64 1.00 0.0791 pCi/Samg 108  81-118  0.06 1
LCSD LCSD
Tracer %Yield Qualifier Limits
Thorium-229 87.5 30-110
Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)
Lab Sample ID: MB 160-166623/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167424 Prep Batch: 166623
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Uranium-233/234 0.09569 0.0677 0.0681 1.00 0.0882 pCi/Sample 01/05/1513:13  01/08/15 12:35 1
Uranium-235/236 0.02977 U 0.0525 0.0526 1.00 0.0951 pCi/Sample 01/05/1513:13  01/08/15 12:35 1
Uranium-238 0.04775 U 0.0637 0.0638 1.00 0.107 pCi/Sample 01/05/1513:13  01/08/15 12:35 1
MB MB
Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac
Uranium-232 87.8 30-110 01/05/1513:13  01/08/15 12:35 1
Lab Sample ID: LCS 160-166623/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167425 Prep Batch: 166623
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Uranium-233/23 25.5 24.90 2.28 1.00 0.0902 pCi/Samg 98 84 .120
4
Uranium-238 26.0 25.85 2.36 1.00 0.0780 pCi/Samg 99 82.122
LCS LCS
Tracer %Yield Qualifier Limits
Uranium-232 89.0 30-110
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QC Sample Results

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9958-1
Project/Site: West Lake Landfill - Filters

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) (Continued)

Lab Sample ID: LCSD 160-166623/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167426 Prep Batch: 166623
Total

Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Uranium-233/23 255 25.49 2.33 1.00 0.0248 pCi/Samy 100 84_.120  0.13 1
4
Uranium-238 26.0 25.94 2.37 1.00 0.0791 pCi/Samg 100 82.122 0.02 1

LCSD LCSD

Tracer %Yield Qualifier Limits
Uranium-232 86.8 30-110

TestAmerica St. Louis
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Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

QC Association Summary

TestAmerica Job ID: 160-9958-1

Rad

Prep Batch: 166622

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-9958-1 WAA-01-AF-PS-20141217 Total/NA Filter ExtChrom
160-9958-2 WAA-02-AF-PS-20141217 Total/NA Filter ExtChrom
160-9958-3 WAA-03-AF-PS-20141217 Total/NA Filter ExtChrom
160-9958-4 WAA-04-AF-PS-20141217 Total/NA Filter ExtChrom
160-9958-5 WAA-05-AF-PS-20141217 Total/NA Filter ExtChrom
160-9958-6 WAA-00-AF-FB-20141217 Total/NA Filter ExtChrom
LCS 160-166622/2-A Lab Control Sample Total/NA Filter ExtChrom
LCSD 160-166622/3-A Lab Control Sample Dup Total/NA Filter ExtChrom
MB 160-166622/1-A Method Blank Total/NA Filter ExtChrom
Prep Batch: 166623
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-9958-1 WAA-01-AF-PS-20141217 Total/NA Filter ExtChrom
160-9958-2 WAA-02-AF-PS-20141217 Total/NA Filter ExtChrom
160-9958-3 WAA-03-AF-PS-20141217 Total/NA Filter ExtChrom
160-9958-4 WAA-04-AF-PS-20141217 Total/NA Filter ExtChrom
160-9958-5 WAA-05-AF-PS-20141217 Total/NA Filter ExtChrom
160-9958-6 WAA-00-AF-FB-20141217 Total/NA Filter ExtChrom
LCS 160-166623/2-A Lab Control Sample Total/NA Filter ExtChrom
LCSD 160-166623/3-A Lab Control Sample Dup Total/NA Filter ExtChrom
MB 160-166623/1-A Method Blank Total/NA Filter ExtChrom
Prep Batch: 166845

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-9958-1 WAA-01-AF-PS-20141217 Total/NA Filter DPS-0
160-9958-2 WAA-02-AF-PS-20141217 Total/NA Filter DPS-0
160-9958-3 WAA-03-AF-PS-20141217 Total/NA Filter DPS-0
160-9958-4 WAA-04-AF-PS-20141217 Total/NA Filter DPS-0
160-9958-5 WAA-05-AF-PS-20141217 Total/NA Filter DPS-0
160-9958-6 WAA-00-AF-FB-20141217 Total/NA Filter DPS-0
LCS 160-166845/2-A Lab Control Sample Total/NA Filter DPS-0
LCSD 160-166845/3-A Lab Control Sample Dup Total/NA Filter DPS-0
MB 160-166845/1-A Method Blank Total/NA Filter DPS-0
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Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Tracer/Carrier Summary

TestAmerica Job ID: 160-9958-1

Method: 9315 - Total Apha Radium (GFPC)

Matrix: Filter Prep Type: Total/NA
Percent Yield (Acceptance Limits)
Ba
Lab Sample ID Client Sample ID (40-110)
160-9958-1 WAA-01-AF-PS-20141217 96.8
160-9958-2 WAA-02-AF-PS-20141217 97.6
160-9958-3 WAA-03-AF-PS-20141217 97.3
160-9958-4 WAA-04-AF-PS-20141217 100
160-9958-5 WAA-05-AF-PS-20141217 98.2
160-9958-6 WAA-00-AF-FB-20141217 102
LCS 160-166845/2-A Lab Control Sample 92.3
LCSD 160-166845/3-A Lab Control Sample Dup 92.3
MB 160-166845/1-A Method Blank 92.0
Tracer/Carrier Legend
Ba = Ba Carrier

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Prep Type: Total/NA

Matrix: Filter
Percent Yield (Acceptance Limits)
Th-229
Lab Sample ID Client Sample ID (30-110)
160-9958-1 WAA-01-AF-PS-20141217 93.1
160-9958-2 WAA-02-AF-PS-20141217 91.0
160-9958-3 WAA-03-AF-PS-20141217 91.4
160-9958-4 WAA-04-AF-PS-20141217 98.9
160-9958-5 WAA-05-AF-PS-20141217 86.5
160-9958-6 WAA-00-AF-FB-20141217 101
LCS 160-166622/2-A Lab Control Sample 93.3
LCSD 160-166622/3-A Lab Control Sample Dup 87.5
MB 160-166622/1-A Method Blank 86.2
Tracer/Carrier Legend
Th-229 = Thorium-229

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Matrix: Filter Prep Type: Total/NA
Percent Yield (Acceptance Limits)
uU-232
Lab Sample ID Client Sample ID (30-110)
160-9958-1 WAA-01-AF-PS-20141217 94.4
160-9958-2 WAA-02-AF-PS-20141217 93.5
160-9958-3 WAA-03-AF-PS-20141217 96.1
160-9958-4 WAA-04-AF-PS-20141217 94.5
160-9958-5 WAA-05-AF-PS-20141217 92.6
160-9958-6 WAA-00-AF-FB-20141217 88.3
LCS 160-166623/2-A Lab Control Sample 89.0
LCSD 160-166623/3-A Lab Control Sample Dup 86.8
MB 160-166623/1-A Method Blank 87.8
Tracer/Carrier Legend
U-232 = Uranium-232
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Tetra Tech, Inc.
DATA VALIDATION REPORT

LEVEL Il
Site: West Lake Landfill Site, Bridgeton, Missouri
Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri)
Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech)
Review Date February 25, 2015

Sample Delivery Group (SDG): J9986

WAA-01-AF-PS-20141223, WAA-02-AF-PS-20141223, WAA-03-
AF-PS-20141223, WAA-04-AF-PS-20141223, WAA-05-AF-PS-
20141223, and WAA-00-AF-FB-20141223

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank

Sample Numbers:

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document “Review of Data
Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-
Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other
criteria specified in the applicable methods.

The review was intended to identify problems and quality control (QC) deficiencies that were readily
apparent from the summary data package. The following sections discuss any problems or deficiencies
that were found, and data qualifications applied because of hon-compliant QC. The data review was
limited to the available field and laboratory QC information submitted with the project-specific data
package.

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were
assessed, and any qualifications made to the data accorded with those documents.

V., % o

25 February 2015

Certified by Harry Ellis, Chemist Date

10319025140058.000 1 SDG J9986



10319025140058.000

DATA VALIDATION QUALIFIERS

The analyte was not detected above the reported sample quantitation limit.

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation limit, which is
estimated.

The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. Presence or absence of the analyte cannot be verified.

2 SDG J9986



DATA ASSESSMENT

Sample delivery group (SDG) J9986 included five (5) environmental air (filter) samples and one (1) QC
sample (a field blank). Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method
9315 and for isotopic (alpha-emitting) thorium and uranium by Department of Energy (DOE) Method A-
01-R. The following summarizes the data validation that was performed.

RADIOANALYTICAL ANALYSES
I Holding Time and Chain of Custody (COC) Requirements

The samples were received by the laboratory and analyzed within the established holding time of 6
months from sample collection to analysis. No data were qualified.

Il. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Insufficient sample was available for MS/MSD analyses. Duplicate LCS analysis provided adequate data
on precision and accuracy. No qualifications were applied.

1. Blanks

The laboratory (method) blank yielded low activities for one (of three) thorium isotopes and for one (of
three) uranium isotopes, while the field blank yielded similar activities for those two isotopes and one
more uranium isotope. No qualifications were applied.

V. Laboratory Control Sample (LCS)

All percent recoveries and relative percent differences from the duplicate LCS analyses were within
established control limits.

V. Surrogates

These radioanalytical methods use a “carrier” or “tracer”, whose recovery serves the same functions as
surrogate recoveries. All carrier and tracer recoveries were within the laboratory’s QC limits. No
qualifications were applied.

VI. Comments

All detected results were less than their reporting limits (“RL”). These extrapolations should be qualified
as estimated (flagged “J”).

VII. Overall Assessment of Data

Overall data quality is acceptable, with few qualifications applied. All data are usable as qualified for
their intended purposes.

10319025140058.000 3 SDG J9986
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Case Narrative

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9986-1
Project/Site: West Lake Landfill - Filters

Job ID: 160-9986-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-9986-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the
application methods. TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a %
solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the
client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 12/29/2014; the samples arrived in good condition, properly preserved. The temperature of the coolers at
receipt was 20.0 C.

The following samples are filters that were split between multiple analyses: WAA-00-AF-FB-20141223 (160-9986-6),
WAA-01-AF-PS-20141223 (160-9986-1), WAA-02-AF-PS-20141223 (160-9986-2), WAA-03-AF-PS-20141223 (160-9986-3),
WAA-04-AF-PS-20141223 (160-9986-4), WAA-05-AF-PS-20141223 (160-9986-5). A LCS/LCSD was performed as batch QC

TOTAL ALPHA RADIUM (GFPC)

Samples WAA-01-AF-PS-20141223 (160-9986-1), WAA-02-AF-PS-20141223 (160-9986-2), WAA-03-AF-PS-20141223 (160-9986-3),
WAA-04-AF-PS-20141223 (160-9986-4), WAA-05-AF-PS-20141223 (160-9986-5) and WAA-00-AF-FB-20141223 (160-9986-6) were

analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 01/07/2015 and

analyzed on 01/13/2015.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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Case Narrative

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9986-1

Project/Site: West Lake Landfill - Filters

Job ID: 160-9986-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20141223 (160-9986-1), WAA-02-AF-PS-20141223 (160-9986-2), WAA-03-AF-PS-20141223 (160-9986-3),
WAA-04-AF-PS-20141223 (160-9986-4), WAA-05-AF-PS-20141223 (160-9986-5) and WAA-00-AF-FB-20141223 (160-9986-6) were
analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/07/2015 and analyzed
on 01/09/2015.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ISOTOPIC URANIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20141223 (160-9986-1), WAA-02-AF-PS-20141223 (160-9986-2), WAA-03-AF-PS-20141223 (160-9986-3),
WAA-04-AF-PS-20141223 (160-9986-4), WAA-05-AF-PS-20141223 (160-9986-5) and WAA-00-AF-FB-20141223 (160-9986-6) were
analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/07/2015 and analyzed
on 01/09/2015.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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TestAmerica St. Louis
13715 Rider Trail North

Earth City, MO 63045
phone 314.298.8566 fax

Chain of Custody Record

Regulatory Program: [TJow [Jnrees [ch:RA [Jother:

THE LEADER 1N ENVIRONMENTAL TESTING

23 A0K

TestAmerica Laboratories, Inc.

Client Contact Project Manager: Dave Kinroth Site Contact: Dave Kinroth Date: 12-45-14 COC No:
Tetra Tech, Inc. TelfFax: 314-517-6798 Lab Contact: Mike Franks Carrier: NA 1 of 1 COCs
415 Oak Street Analysis Turnaround Time Samp!é't
Kansas City, MO 64106 ] CALENDAR DAYS WORKING DAYS For Lab Use Only:
(816) 412-1786 Phone TAT if different from Below 20 2 o Walk-in Client:
(816) 816410-1748 FAX 0 2weeks S PINEEELE Lab Sampling:
Project Name: West Lake Landfill Site 1 1week = ; ﬁ 218 E § ©
Site: Bridgeton, MO 1 2 days E"sf -g UE) =192 8 Job / SDG No.:
=% e =5 sie|lLe|g
PO# 1105610 i1 1 day Elnl<|E1<|8|5|3
HEHEHMEIEEE
Type S g 6 — }2 xio E-:,
Sample | Sample | 0 gof jalflo|Q(eil| |
Sample Identification Date Time e=orab) |Matrix| cont [EISIB ISR |22 |2 Sample Specific Notes:
WAA-01-AF-PS-20141223 12/23/14 | 15:38 Fitter Air 1 XX XXX X * 89315 Radium-226 (GFPC)
WAA-02-AF-PS-20141223 12123114 14:15 | Fiter | Arr | 1 XXX x| x| x contingent upon TAR results
WAA-03-AF-PS-20141223 1202314 | 1445 | Fiter | Ar | 1 x| xixix]x]x forall samples
WAA-04-AF-PS-20141223 12/23/14 1 15:02 Filter Air 1 X XXX XX
S WAA-05-AF-PS-20141223 12/2314 | 14:27 Filter Air 1 XIXPXIXP XX
-DH WAA-00-AF-FB-20141223 12/23/14 NA Filter Air 1 XIXP XX XX
D
24
o
ain of Custody

Possible Hazard Identification:

Comments Section if the lab is to dispose of the sample.

Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the

Sample Disposal ( A fee may be assesséd H éarﬁp les are retaine

longer than 1 month)

{¥}Non-Hazard [ TFlammable ﬁSkin Iitant [Jroison B ﬁJnknown [ JRetum to Client [Tvisposal by Lab [CJArchive for. Months
Special instructions/QC Requirements & Comments:
Custody Seals Intact: 1 Yes 7 N Custody Seal No.: _~ |Cooler Temp.("C}: Obs'd: Corr'd: Therm ID No.:,
Relinquished by,—7_ ] ) v Company: " DatefTime: |, . RW / Company: DatefTime:
i § e o 1S I -
i M/‘/L/\ %m\%@uv eXYo Tﬁc\/\ Fz-2%-14 ¢ k! { 7p 57 C /2*27”"4/ /igﬁ
[Relinquished by: J Company: Date/Time: Received By: - Company: Date/Time:
N
%) . .
Belinquished by: Company: Date/Time: Received in Laboratory by: Company: DatefTime:
-
bul

Form No. CA-C-WI-002, Rev. 4.3, dated 12/05/2013




Login Sample Receipt Checklist

Client: Tetra Tech EM Inc.

Login Number: 9986
List Number: 1
Creator: Clarke, Jill C

Job Number: 160-9986-1

List Source: TestAmerica St. Louis

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? N/A
There are no discrepancies between the containers received and the COC. True
Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica St. Louis
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Definitions/Glossary

Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

TestAmerica Job ID: 160-9986-1

Qualifiers

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.
Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL, RA, RE, IN
DLC
MDA
EDL
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains no Free Liquid

Duplicate error ratio (normalized absolute difference)

Dilution Factor

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision level concentration

Minimum detectable activity

Estimated Detection Limit

Minimum detectable concentration

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative error ratio

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)
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Method Summary
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9986-1
Project/Site: West Lake Landfill - Filters

Method Method Description Protocol Laboratory
9315 Total Apha Radium (GFPC) SW846 TAL SL
A-01-R Isotopic Thorium (Alpha Spectrometry) DOE TAL SL
A-01-R Isotopic Uranium (Alpha Spectrometry) DOE TAL SL

Protocol References:
DOE = U.S. Department of Energy
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9986-1
Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID Matrix Collected Received

160-9986-1 WAA-01-AF-PS-20141223 Filter 12/23/14 15:38  12/29/14 11:30
160-9986-2 WAA-02-AF-PS-20141223 Filter 12/23/14 14:15  12/29/14 11:30
160-9986-3 WAA-03-AF-PS-20141223 Filter 12/23/14 14:45  12/29/14 11:30
160-9986-4 WAA-04-AF-PS-20141223 Filter 12/23/14 15:02  12/29/14 11:30
160-9986-5 WAA-05-AF-PS-20141223 Filter 12/23/14 14:27  12/29/14 11:30
160-9986-6 WAA-00-AF-FB-20141223 Filter 12/23/14 00:00  12/29/14 11:30

TestAmerica St. Louis
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QC Sample Results

Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

TestAmerica Job ID: 160-9986-1

Method: 9315 - Total Apha Radium (GFPC)

Lab Sample ID: MB 160-167121/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 168078 Prep Batch: 167121
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Total Alpha Radium 0.1274 U 0.281 0.281 1.00 0.492 pCi/Sample 01/07/1510:34  01/13/15 18:50 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 96.5 40-110 01/07/15 10:34  01/13/15 18:50 1
Lab Sample ID: LCS 160-167121/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 168078 Prep Batch: 167121
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Total Alpha 45.0 44.95 4.48 1.00 0484 pCi/Samp 100  65-150 -
Radium
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 95.6 40-110
Lab Sample ID: LCSD 160-167121/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 168078 Prep Batch: 167121
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Total Alpha 45.0 46.19 4.59 1.00 0.371 pCi/Samg 103 65-150  0.14 1
Radium
LCSD LCSD
Carrier %Yield Qualifier Limits
Ba Carrier 95.3 40-110
Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Lab Sample ID: MB 160-167107/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167575 Prep Batch: 167107
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Thorium-228 0.1261 U 0.0995 0.100 1.00 0.151 pCi/Sample 01/07/1508:19  01/09/15 11:39 1
Thorium-230 0.1988 0.0851 0.0867 1.00 0.0823 pCi/Sample 01/07/1508:19  01/09/15 11:39 1
Thorium-232 0.01795 U 0.0350 0.0350 1.00 0.0654 pCi/Sample 01/07/1508:19  01/09/15 11:39 1
MB MB
Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac
Thorium-229 99.5 30-110 01/07/15 08:19  01/09/15 11:39 1
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Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

QC Sample Results

TestAmerica Job ID: 160-9986-1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Lab Sample ID: LCS 160-167107/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167576 Prep Batch: 167107
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Thorium-230 16.1 17.04 1.61 1.00 0.111 pCi/Samg 106 81-118
LCS LCS
Tracer %Yield Qualifier Limits
Thorium-229 92.1 30-110
Lab Sample ID: LCSD 160-167107/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167577 Prep Batch: 167107
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Thorium-230 16.1 17.82 1.69 1.00 0.0645 pCi/Samg 111 81-.118 024 1
LCSD LCSD
Tracer %Yield Qualifier Limits
Thorium-229 84.8 30-110
Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)
Lab Sample ID: MB 160-167108/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167587 Prep Batch: 167108
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Uranium-233/234 0.07073 U 0.0609 0.0612 1.00 0.0869 pCi/Sample 01/07/1508:19  01/09/15 11:41 1
Uranium-235/236 0.009779 U 0.0196 0.0196 1.00 0.0293 pCi/Sample 01/07/1508:19  01/09/15 11:41 1
Uranium-238 0.02353 0.0272 0.0272 1.00 0.0235 pCi/Sample 01/07/1508:19  01/09/15 11:41 1
MB MB
Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac
Uranium-232 91.4 30-110 01/07/1508:19  01/09/15 11:41 1
Lab Sample ID: LCS 160-167108/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167588 Prep Batch: 167108
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Uranium-233/23 255 25.69 2.37 1.00 0.0714 pCi/Samg 101 84 .120
4
Uranium-238 26.0 25.18 2.33 1.00 0.0279 pCi/Samg 97 82.122
LCS LCS
Tracer %Yield Qualifier Limits
Uranium-232 77.9 30-110
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QC Sample Results

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9986-1
Project/Site: West Lake Landfill - Filters

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) (Continued)

Lab Sample ID: LCSD 160-167108/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167589 Prep Batch: 167108
Total

Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Uranium-233/23 255 24.95 2.29 1.00 0.0827 pCi/Samy 98  84.120 0.16 1
4
Uranium-238 26.0 25.90 2.37 1.00 0.0259 pCi/Samg 99 82.122 0.15 1

LCSD LCSD

Tracer %Yield Qualifier Limits
Uranium-232 86.5 30-110

TestAmerica St. Louis
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Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

QC Association Summary

TestAmerica Job ID: 160-9986-1

Rad

Prep Batch: 167107

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-9986-1 WAA-01-AF-PS-20141223 Total/NA Filter ExtChrom
160-9986-2 WAA-02-AF-PS-20141223 Total/NA Filter ExtChrom
160-9986-3 WAA-03-AF-PS-20141223 Total/NA Filter ExtChrom
160-9986-4 WAA-04-AF-PS-20141223 Total/NA Filter ExtChrom
160-9986-5 WAA-05-AF-PS-20141223 Total/NA Filter ExtChrom
160-9986-6 WAA-00-AF-FB-20141223 Total/NA Filter ExtChrom
LCS 160-167107/2-A Lab Control Sample Total/NA Filter ExtChrom
LCSD 160-167107/3-A Lab Control Sample Dup Total/NA Filter ExtChrom
MB 160-167107/1-A Method Blank Total/NA Filter ExtChrom
Prep Batch: 167108
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-9986-1 WAA-01-AF-PS-20141223 Total/NA Filter ExtChrom
160-9986-2 WAA-02-AF-PS-20141223 Total/NA Filter ExtChrom
160-9986-3 WAA-03-AF-PS-20141223 Total/NA Filter ExtChrom
160-9986-4 WAA-04-AF-PS-20141223 Total/NA Filter ExtChrom
160-9986-5 WAA-05-AF-PS-20141223 Total/NA Filter ExtChrom
160-9986-6 WAA-00-AF-FB-20141223 Total/NA Filter ExtChrom
LCS 160-167108/2-A Lab Control Sample Total/NA Filter ExtChrom
LCSD 160-167108/3-A Lab Control Sample Dup Total/NA Filter ExtChrom
MB 160-167108/1-A Method Blank Total/NA Filter ExtChrom
Prep Batch: 167121

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-9986-1 WAA-01-AF-PS-20141223 Total/NA Filter DPS-0
160-9986-2 WAA-02-AF-PS-20141223 Total/NA Filter DPS-0
160-9986-3 WAA-03-AF-PS-20141223 Total/NA Filter DPS-0
160-9986-4 WAA-04-AF-PS-20141223 Total/NA Filter DPS-0
160-9986-5 WAA-05-AF-PS-20141223 Total/NA Filter DPS-0
160-9986-6 WAA-00-AF-FB-20141223 Total/NA Filter DPS-0
LCS 160-167121/2-A Lab Control Sample Total/NA Filter DPS-0
LCSD 160-167121/3-A Lab Control Sample Dup Total/NA Filter DPS-0
MB 160-167121/1-A Method Blank Total/NA Filter DPS-0
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Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Tracer/Carrier Summary

TestAmerica Job ID: 160-9986-1

Method: 9315 - Total Apha Radium (GFPC)

Matrix: Filter Prep Type: Total/NA
Percent Yield (Acceptance Limits)
Ba
Lab Sample ID Client Sample ID (40-110)
160-9986-1 WAA-01-AF-PS-20141223 101
160-9986-2 WAA-02-AF-PS-20141223 100
160-9986-3 WAA-03-AF-PS-20141223 100
160-9986-4 WAA-04-AF-PS-20141223 104
160-9986-5 WAA-05-AF-PS-20141223 102
160-9986-6 WAA-00-AF-FB-20141223 99.4
LCS 160-167121/2-A Lab Control Sample 95.6
LCSD 160-167121/3-A Lab Control Sample Dup 95.3
MB 160-167121/1-A Method Blank 96.5
Tracer/Carrier Legend
Ba = Ba Carrier

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Prep Type: Total/NA

Matrix: Filter
Percent Yield (Acceptance Limits)
Th-229
Lab Sample ID Client Sample ID (30-110)
160-9986-1 WAA-01-AF-PS-20141223 80.7
160-9986-2 WAA-02-AF-PS-20141223 91.2
160-9986-3 WAA-03-AF-PS-20141223 96.3
160-9986-4 WAA-04-AF-PS-20141223 91.4
160-9986-5 WAA-05-AF-PS-20141223 96.8
160-9986-6 WAA-00-AF-FB-20141223 92.8
LCS 160-167107/2-A Lab Control Sample 92.1
LCSD 160-167107/3-A Lab Control Sample Dup 84.8
MB 160-167107/1-A Method Blank 99.5
Tracer/Carrier Legend
Th-229 = Thorium-229

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Matrix: Filter Prep Type: Total/NA
Percent Yield (Acceptance Limits)
uU-232
Lab Sample ID Client Sample ID (30-110)
160-9986-1 WAA-01-AF-PS-20141223 94.8
160-9986-2 WAA-02-AF-PS-20141223 95.6
160-9986-3 WAA-03-AF-PS-20141223 87.9
160-9986-4 WAA-04-AF-PS-20141223 87.6
160-9986-5 WAA-05-AF-PS-20141223 92.1
160-9986-6 WAA-00-AF-FB-20141223 93.2
LCS 160-167108/2-A Lab Control Sample 77.9
LCSD 160-167108/3-A Lab Control Sample Dup 86.5
MB 160-167108/1-A Method Blank 91.4
Tracer/Carrier Legend
U-232 = Uranium-232

TestAmerica St. Louis
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Tetra Tech, Inc.
DATA VALIDATION REPORT

LEVEL Il
Site: West Lake Landfill Site, Bridgeton, Missouri
Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri)
Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech)
Review Date February 25, 2015

Sample Delivery Group (SDG): J10012

WAA-01-AF-PS-20141231, WAA-02-AF-PS-20141231, WAA-03-
AF-PS-20141231, WAA-04-AF-PS-20141231, WAA-05-AF-PS-
20141231, and WAA-00-AF-FB-20141231

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank

Sample Numbers:

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document “Review of Data
Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-
Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other
criteria specified in the applicable methods.

The review was intended to identify problems and quality control (QC) deficiencies that were readily
apparent from the summary data package. The following sections discuss any problems or deficiencies
that were found, and data qualifications applied because of hon-compliant QC. The data review was
limited to the available field and laboratory QC information submitted with the project-specific data
package.

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were
assessed, and any qualifications made to the data accorded with those documents.

V., % o

25 February 2015

Certified by Harry Ellis, Chemist Date

10319025140058.000 1 SDG J10012



10319025140058.000

DATA VALIDATION QUALIFIERS

The analyte was not detected above the reported sample quantitation limit.

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation limit, which is
estimated.

The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. Presence or absence of the analyte cannot be verified.

2 SDG J10012



DATA ASSESSMENT

Sample delivery group (SDG) J10012 included five (5) environmental air (filter) samples and one (1) QC
sample (a field blank). Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method
9315 and for isotopic (alpha-emitting) thorium and uranium by Department of Energy (DOE) Method A-
01-R. The following summarizes the data validation that was performed.

RADIOANALYTICAL ANALYSES
I Holding Time and Chain of Custody (COC) Requirements

The samples were received by the laboratory and analyzed within the established holding time of 6
months from sample collection to analysis. No data were qualified.

Il. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Insufficient sample was available for MS/MSD analyses. Duplicate LCS analysis provided adequate data
on precision and accuracy. No qualifications were applied.

Il. Blanks

The laboratory (method) blank and field blank yielded low activities for one (of three) thorium isotopes
and for none (of three) uranium isotopes. No qualifications were applied.

V. Laboratory Control Sample (LCS)

All percent recoveries and relative percent differences from the duplicate LCS analyses were within
established control limits.

V. Surrogates

These radioanalytical methods use a “carrier” or “tracer”, whose recovery serves the same functions as
surrogate recoveries. All carrier and tracer recoveries were within the laboratory’s QC limits. No
qualifications were applied.

VI. Comments

All detected results were less than their reporting limits (“RL”). These extrapolations should be qualified
as estimated (flagged “J”).

VII. Overall Assessment of Data

Overall data quality is acceptable, with few qualifications applied. All data are usable as qualified for
their intended purposes.

10319025140058.000 3 SDG J10012
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Case Narrative

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10012-1
Project/Site: West Lake Landfill - Filters

Job ID: 160-10012-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-10012-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the
application methods. TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a %
solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the
client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 01/05/2015; the samples arrived in good condition, properly preserved. The temperature of the coolers at
receipt was 20.0 C.

The following samples are filters that were split between multiple analyses: WAA-00-AF-FB-20141231 (160-10012-6),
WAA-01-AF-PS-20141231 (160-10012-1), WAA-02-AF-PS-20141231 (160-10012-2), WAA-03-AF-PS-20141231 (160-10012-3),
WAA-04-AF-PS-20141231 (160-10012-4), WAA-05-AF-PS-20141231 (160-10012-5). A LCS/LCSD was performed as batch QC.

TOTAL ALPHA RADIUM (GFPC)

Samples WAA-01-AF-PS-20141231 (160-10012-1), WAA-02-AF-PS-20141231 (160-10012-2), WAA-03-AF-PS-20141231 (160-10012-3),
WAA-04-AF-PS-20141231 (160-10012-4), WAA-05-AF-PS-20141231 (160-10012-5) and WAA-00-AF-FB-20141231 (160-10012-6) were
analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 01/13/2015 and
analyzed on 01/23/2015.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10012-1
Project/Site: West Lake Landfill - Filters

Job ID: 160-10012-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20141231 (160-10012-1), WAA-02-AF-PS-20141231 (160-10012-2), WAA-03-AF-PS-20141231 (160-10012-3),
WAA-04-AF-PS-20141231 (160-10012-4), WAA-05-AF-PS-20141231 (160-10012-5) and WAA-00-AF-FB-20141231 (160-10012-6) were
analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/13/2015 and analyzed
on 01/14/2015.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ISOTOPIC URANIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20141231 (160-10012-1), WAA-02-AF-PS-20141231 (160-10012-2), WAA-03-AF-PS-20141231 (160-10012-3),
WAA-04-AF-PS-20141231 (160-10012-4), WAA-05-AF-PS-20141231 (160-10012-5) and WAA-00-AF-FB-20141231 (160-10012-6) were
analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/13/2015 and analyzed
on 01/14/2015.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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TestAmerica St. Louis
13715 Rider Trail North

Earth City, MO 63045
phone 314.298.8566 fax

Chain

of Custody Record

< oo F-

TestAmeﬁccl

THE LEADER IN ENWRONME\!TAL TESTING

Possible Hazard Identification:

Comments Section if the lab is to dispose of the sample.

Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the

Regulatory Program: [Jow [JnreDes [JReRA  [Jother: TestAmerica Laboratories, Inc.
Client Contact Project Manager: Dave Kinroth Site Contact: Dave Kinroth Date: 1-05-14” COC No:
Tetra Tech, Inc. Tel/Fax: 314-517-6798 ] Lab Contact: Mike Franks Carrier: NA 1 of 1 . COCs
415 Oak Street Analysis Turnaround Time Sampler:
Kansas City, MO 64106 ] CALENDAR DAYS WORKING DAYS For Lab Use Only:
(816) 412-1786 Phone TAT if different from Below 20 = o Walk-in Client:
(816) 816410-1748 T FAX i 2 weeks z=ls] . § gl Lab Sampling:
Project Name: West Lake Landiill Site 1 1 week ol (218158 ]|s
Site: Bridgeton, MO - 2 days EEHE AL Job / SDG No..
POZ# 1105610 0 1day Elal<|512|5|5|5
HEHEIEEEE
=iSl = @ Bl=|= |
. Sample | Sample (;gf:p, #of g.g g S E g g =
Sample Identification Date Time | o=orab) |Matrix| Cont {EIEIR (S| |2(2 |2 Sample Specific Notes:
WAA-01-AF-PS-20141231 12131141 10:17 Filter Air 1 XX XXX X 1* 9315 Radium-226 (GFPC)
WAA-02-AF-PS-20141231 12/31114] 10:33 | Fitter | Ar | 1 X xdxix)x|x contingent upon TAR results
WAA-03-AF-PS-20141231 12/31714 ] 1114 | Fitter | Ar | 1 x| x| x| x]x]|x for all samples
WAA-04-AF-PS-20141231 12/31M14 | 11:30 Filter Air 1 XXX XP XX
g WAA-05-AF-PS-20141231 12/31114 | 10:50 Filter Air 1 XIXPX]IXI XX
P ' WAA-00-AF-FB-20141231 12/31/14 NA Filter Alr 1 XXX XXX
®
2 .
0-10012 Chain of Custody ]
[ —— ___

[#INon-Hazard [ JFemmable " Jskin Iritant ijoison B ﬁUnknown [ IRetum to Client [ Ipisposal by Lab [JArchive for: Moriths
. {Special Instructions/QC Requirements & Comments:
Custody Seals intact: 1 Yes 1 No Custody Seal No.: {Cooler Temp. ("(5: Obs'd: Corr'd: Therm ID No.:
Relinquished b);/ . 7 C&rlgany: . Date/Time: Recelved by: }[ )y ( E /ﬁ;@pompany Date/Time:
% 2 g 1 f e iz % . Y R o
Pt Y Bl ledva Tech s 5, ) ;2‘333‘; _ Blsine (-SHS 2
[Relinquished by: U Company: Date/Time: Received by: 7 . Company: Date/Time:
8
o)
gelinquished by: Company: Date/Time: Received in Laboratory by: Company: Date/Time:
=) .
F

Form No. CA-C-WI1-002, Rev. 4.3, dated 12/05/2013

AN



Login Sample Receipt Checklist

Client: Tetra Tech EM Inc.

Login Number: 10012
List Number: 1
Creator: Clarke, Jill C

Job Number: 160-10012-1

List Source: TestAmerica St. Louis

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? N/A
There are no discrepancies between the containers received and the COC. True
Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica St. Louis
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Definitions/Glossary

Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

TestAmerica Job ID: 160-10012-1

Qualifiers

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.
Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL, RA, RE, IN
DLC
MDA
EDL
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains no Free Liquid

Duplicate error ratio (normalized absolute difference)

Dilution Factor

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision level concentration

Minimum detectable activity

Estimated Detection Limit

Minimum detectable concentration

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative error ratio

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

Page 7 of 18
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Method Summary
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10012-1
Project/Site: West Lake Landfill - Filters

Method Method Description Protocol Laboratory
9315 Total Apha Radium (GFPC) SW846 TAL SL
A-01-R Isotopic Thorium (Alpha Spectrometry) DOE TAL SL
A-01-R Isotopic Uranium (Alpha Spectrometry) DOE TAL SL

Protocol References:
DOE = U.S. Department of Energy
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10012-1
Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID Matrix Collected Received

160-10012-1 WAA-01-AF-PS-20141231 Filter 12/31/14 10:17  01/05/15 12:45
160-10012-2 WAA-02-AF-PS-20141231 Filter 12/31/14 10:33  01/05/15 12:45
160-10012-3 WAA-03-AF-PS-20141231 Filter 12/31/14 11:14  01/05/15 12:45
160-10012-4 WAA-04-AF-PS-20141231 Filter 12/31/14 11:30  01/05/15 12:45
160-10012-5 WAA-05-AF-PS-20141231 Filter 12/31/14 10:50  01/05/15 12:45
160-10012-6 WAA-00-AF-FB-20141231 Filter 12/31/14 00:00  01/05/15 12:45

TestAmerica St. Louis
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QC Sample Results
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10012-1
Project/Site: West Lake Landfill - Filters

Method: 9315 - Total Apha Radium (GFPC)

Lab Sample ID: MB 160-168177/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 170022 Prep Batch: 168177
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Total Alpha Radium -0.3395 U 0.374 0.375 1.00 0.832 pCi/Sample 01/13/1512:12  01/23/15 09:40 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 96.5 40-110 01/13/15 12:12  01/23/15 09:40 1
Lab Sample ID: LCS 160-168177/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 170022 Prep Batch: 168177
Total

Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Total Alpha 45.0 44.76 4.96 1.00 0.947 pCi/Samp 100  65-150 -
Radium

LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 92.6 40-110
Lab Sample ID: LCSD 160-168177/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 170022 Prep Batch: 168177
Total

Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Total Alpha 45.0 43.92 4.73 1.00 0.724 pCi/Samg 98 65-150  0.09 1
Radium

LCSD LCSD

Carrier %Yield Qualifier Limits
Ba Carrier 94.7 40-110

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Lab Sample ID: MB 160-168044/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 168461 Prep Batch: 168044
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Thorium-228 -0.02872 U 0.147 0.147 1.00 0.381 pCi/Sample  01/13/1507:50  01/14/15 13:19 1
Thorium-230 0.2469 0.204 0.205 1.00 0.217 pCi/Sample  01/13/1507:50  01/14/15 13:19 1
Thorium-232 -0.01430 U 0.0202 0.0203 1.00 0.198 pCi/Sample  01/13/1507:50  01/14/15 13:19 1
MB MB
Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac
Thorium-229 99.8 30-110 01/13/15 07:50  01/14/15 13:19 1

TestAmerica St. Louis
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Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

QC Sample Results

TestAmerica Job ID: 160-10012-1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Lab Sample ID: LCS 160-168044/2-A

Client Sample ID: Lab Control Sample

Matrix: Filter Prep Type: Total/NA
Analysis Batch: 168462 Prep Batch: 168044
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Thorium-230 16.1 17.70 2.27 1.00 0.235 pCi/Samg 110 81-118 -
LCS LCS
Tracer %Yield Qualifier Limits
Thorium-229 92.3 30-110
Lab Sample ID: LCSD 160-168044/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 168463 Prep Batch: 168044
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Thorium-230 16.1 18.64 2.40 1.00 0.327 pCi/Samg 116 81-118  0.20 1
LCSD LCSD
Tracer %Yield Qualifier Limits
Thorium-229 84.7 30-110
Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)
Lab Sample ID: MB 160-168045/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 168472 Prep Batch: 168045
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Uranium-233/234 -0.03842 U 0.102 0.102 1.00 0.347 pCi/Sample 01/13/1507:50  01/14/15 13:23 1
Uranium-235/236 -0.02049 U 0.0290 0.0290 1.00 0.284 pCi/Sample 01/13/1507:50  01/14/15 13:23 1
Uranium-238 0.07395 U 0.158 0.158 1.00 0.311 pCi/Sample 01/13/1507:50  01/14/15 13:23 1
MB MB
Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac
Uranium-232 89.6 30-110 01/13/1507:50  01/14/15 13:23 1
Lab Sample ID: LCS 160-168045/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 168473 Prep Batch: 168045
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Uranium-233/23 255 23.16 2.87 1.00 0.251 pCi/Samg 91 84 .120
4
Uranium-238 26.0 24.73 3.02 1.00 0.294 pCi/Samg 95 82.122
LCS LCS
Tracer %Yield Qualifier Limits
Uranium-232 74.9 30-110
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QC Sample Results
Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

TestAmerica Job ID: 160-10012-1

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) (Continued)

Lab Sample ID: LCSD 160-168045/3-A
Matrix: Filter
Analysis Batch: 168474

Client Sample ID: Lab Control Sample Dup
Prep Type: Total/NA
Prep Batch: 168045

Total

Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Uranium-233/23 255 23.01 2.86 1.00 0.313 pCi/Samg 90 84 .120 0.03 1
4
Uranium-238 26.0 24.05 2.95 1.00 0.251 pCi/Samg 92 82.122 0.11 1

LCSD LCSD

Tracer %Yield Qualifier Limits
Uranium-232 76.5 30-110
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Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

QC Association Summary

TestAmerica Job ID: 160-10012-1

Rad

Prep Batch: 168044

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10012-1 WAA-01-AF-PS-20141231 Total/NA Filter ExtChrom
160-10012-2 WAA-02-AF-PS-20141231 Total/NA Filter ExtChrom
160-10012-3 WAA-03-AF-PS-20141231 Total/NA Filter ExtChrom
160-10012-4 WAA-04-AF-PS-20141231 Total/NA Filter ExtChrom
160-10012-5 WAA-05-AF-PS-20141231 Total/NA Filter ExtChrom
160-10012-6 WAA-00-AF-FB-20141231 Total/NA Filter ExtChrom
LCS 160-168044/2-A Lab Control Sample Total/NA Filter ExtChrom
LCSD 160-168044/3-A Lab Control Sample Dup Total/NA Filter ExtChrom
MB 160-168044/1-A Method Blank Total/NA Filter ExtChrom
Prep Batch: 168045
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10012-1 WAA-01-AF-PS-20141231 Total/NA Filter ExtChrom
160-10012-2 WAA-02-AF-PS-20141231 Total/NA Filter ExtChrom
160-10012-3 WAA-03-AF-PS-20141231 Total/NA Filter ExtChrom
160-10012-4 WAA-04-AF-PS-20141231 Total/NA Filter ExtChrom
160-10012-5 WAA-05-AF-PS-20141231 Total/NA Filter ExtChrom
160-10012-6 WAA-00-AF-FB-20141231 Total/NA Filter ExtChrom
LCS 160-168045/2-A Lab Control Sample Total/NA Filter ExtChrom
LCSD 160-168045/3-A Lab Control Sample Dup Total/NA Filter ExtChrom
MB 160-168045/1-A Method Blank Total/NA Filter ExtChrom
Prep Batch: 168177

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10012-1 WAA-01-AF-PS-20141231 Total/NA Filter DPS-0
160-10012-2 WAA-02-AF-PS-20141231 Total/NA Filter DPS-0
160-10012-3 WAA-03-AF-PS-20141231 Total/NA Filter DPS-0
160-10012-4 WAA-04-AF-PS-20141231 Total/NA Filter DPS-0
160-10012-5 WAA-05-AF-PS-20141231 Total/NA Filter DPS-0
160-10012-6 WAA-00-AF-FB-20141231 Total/NA Filter DPS-0
LCS 160-168177/2-A Lab Control Sample Total/NA Filter DPS-0
LCSD 160-168177/3-A Lab Control Sample Dup Total/NA Filter DPS-0
MB 160-168177/1-A Method Blank Total/NA Filter DPS-0

Page 17 of 18

TestAmerica St. Louis

1/29/2015



Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Tracer/Carrier Summary

TestAmerica Job ID: 160-10012-1

Method: 9315 - Total Apha Radium (GFPC)

Matrix: Filter Prep Type: Total/NA
Percent Yield (Acceptance Limits)

Ba

Lab Sample ID Client Sample ID (40-110)

160-10012-1 WAA-01-AF-PS-20141231 101

160-10012-2 WAA-02-AF-PS-20141231 96.8

160-10012-3 WAA-03-AF-PS-20141231 101

160-10012-4 WAA-04-AF-PS-20141231 99.4

160-10012-5 WAA-05-AF-PS-20141231 102

160-10012-6 WAA-00-AF-FB-20141231 103

LCS 160-168177/2-A Lab Control Sample 92.6

LCSD 160-168177/3-A Lab Control Sample Dup 94.7

MB 160-168177/1-A Method Blank 96.5

Tracer/Carrier Legend

Ba = Ba Carrier

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Prep Type: Total/NA

Matrix: Filter
Percent Yield (Acceptance Limits)

Th-229
Lab Sample ID Client Sample ID (30-110)
160-10012-1 WAA-01-AF-PS-20141231 93.7
160-10012-2 WAA-02-AF-PS-20141231 86.3
160-10012-3 WAA-03-AF-PS-20141231 88.5
160-10012-4 WAA-04-AF-PS-20141231 88.6
160-10012-5 WAA-05-AF-PS-20141231 89.9
160-10012-6 WAA-00-AF-FB-20141231 745
LCS 160-168044/2-A Lab Control Sample 92.3
LCSD 160-168044/3-A Lab Control Sample Dup 84.7
MB 160-168044/1-A Method Blank 99.8

Tracer/Carrier Legend

Th-229 = Thorium-229

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Matrix: Filter Prep Type: Total/NA
Percent Yield (Acceptance Limits)
uU-232
Lab Sample ID Client Sample ID (30-110)
160-10012-1 WAA-01-AF-PS-20141231 82.1
160-10012-2 WAA-02-AF-PS-20141231 83.7
160-10012-3 WAA-03-AF-PS-20141231 80.5
160-10012-4 WAA-04-AF-PS-20141231 86.2
160-10012-5 WAA-05-AF-PS-20141231 81.2
160-10012-6 WAA-00-AF-FB-20141231 79.5
LCS 160-168045/2-A Lab Control Sample 74.9
LCSD 160-168045/3-A Lab Control Sample Dup 76.5
MB 160-168045/1-A Method Blank 89.6
Tracer/Carrier Legend
U-232 = Uranium-232
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Tetra Tech, Inc.
DATA VALIDATION REPORT

LEVEL Il
Site: West Lake Landfill Site, Bridgeton, Missouri
Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri)
Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech)
Review Date February 25, 2015

Sample Delivery Group (SDG): J10012

WAA-01-AF-PS-20141231, WAA-02-AF-PS-20141231, WAA-03-
AF-PS-20141231, WAA-04-AF-PS-20141231, WAA-05-AF-PS-
20141231, and WAA-00-AF-FB-20141231

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank

Sample Numbers:

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document “Review of Data
Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-
Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other
criteria specified in the applicable methods.

The review was intended to identify problems and quality control (QC) deficiencies that were readily
apparent from the summary data package. The following sections discuss any problems or deficiencies
that were found, and data qualifications applied because of hon-compliant QC. The data review was
limited to the available field and laboratory QC information submitted with the project-specific data
package.

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were
assessed, and any qualifications made to the data accorded with those documents.

V., % o

25 February 2015

Certified by Harry Ellis, Chemist Date

10319025140058.000 1 SDG J10012



10319025140058.000

DATA VALIDATION QUALIFIERS

The analyte was not detected above the reported sample quantitation limit.

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation limit, which is
estimated.

The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. Presence or absence of the analyte cannot be verified.

2 SDG J10012



DATA ASSESSMENT

Sample delivery group (SDG) J10012 included five (5) environmental air (filter) samples and one (1) QC
samples (a field blank). Samples were analyzed for gross alpha and beta radiation by EPA SW-846
Method 9310 and for cesium-137 and other gamma-emitters by Department of Energy (DOE) Method
Ga-01-R. The following summarizes the data validation that was performed.

RADIOANALYTICAL ANALYSES
I Holding Time and Chain of Custody (COC) Requirements

The samples were received by the laboratory and analyzed within the established holding time of 6
months from sample collection to analysis. No data were qualified.

Il. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses are not practical for air analyses. LCS and duplicate sample analysis provided
adequate data on precision and accuracy. No qualifications were applied.

1. Blanks

The laboratory (method) blank yielded a low gross beta activity and the field blank a somewhat higher
beta activity. The other field samples yielded approximately 10 times the field blank beta activity, so no
further qualifications were applied.

V. Laboratory Control Sample (LCS)

All percent recoveries from the LCS analyses were within established control limits. No qualifications
were applied.

V. Surrogates
Surrogates are not used in these radioanalytical methods.
VI Comments

Some detected activities were less than their reporting limits (“RL”). These extrapolations should be
qualified as estimated (flagged “J”).

VII. Overall Assessment of Data

Overall data quality is acceptable, with no significant qualifications applied. All data are usable as
qualified for their intended purposes.

10319025140058.000 3 SDG J10012
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Case Narrative

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10012-2
Project/Site: West Lake Landfill - Filters

Job ID: 160-10012-2

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-10012-2

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the
application methods. TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a %
solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the
client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 01/05/2015; the samples arrived in good condition, properly preserved. The temperature of the coolers at
receipt was 20.0 C.

GROSS ALPHA AND GROSS BETA RADIOACTIVITY

Samples WAA-01-AF-PS-20141231 (160-10012-1), WAA-02-AF-PS-20141231 (160-10012-2), WAA-03-AF-PS-20141231 (160-10012-3),
WAA-04-AF-PS-20141231 (160-10012-4), WAA-05-AF-PS-20141231 (160-10012-5) and WAA-00-AF-FB-20141231 (160-10012-6) were
analyzed for Gross Alpha and Gross Beta Radioactivity in accordance with SW846 9310. The samples were prepared and analyzed on
01/07/2015.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

CESIUM 137 & OTHER GAMMA EMITTERS (GS)
Samples WAA-01-AF-PS-20141231 (160-10012-1), WAA-02-AF-PS-20141231 (160-10012-2), WAA-03-AF-PS-20141231 (160-10012-3),
WAA-04-AF-PS-20141231 (160-10012-4), WAA-05-AF-PS-20141231 (160-10012-5) and WAA-00-AF-FB-20141231 (160-10012-6) were

TestAmerica St. Louis
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Case Narrative

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10012-2
Project/Site: West Lake Landfill - Filters

Job ID: 160-10012-2 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

analyzed for Radium-226 & Other Gamma Emitters (GS) in accordance with GA-01-R. The samples were prepared and analyzed on
01/07/2015.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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TestAmerica St. Louis
13715 Rider Trail North

Earth City, MO 63045
phone 314.298.8566 fax

Chain

of Custody Record

< oo F-

TestAmeﬁccl

THE LEADER IN ENWRONME\!TAL TESTING

Possible Hazard Identification:

Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the
Comments Section if the lab is to dispose of the sample.

Regulatory Program: [Jow [JnreDes [JReRA  [Jother: TestAmerica Laboratories, Inc.
Client Contact Project Manager: Dave Kinroth Site Contact: Dave Kinroth Date: 1-05-14” COC No:
Tetra Tech, Inc. Tel/Fax: 314-517-6798 ] Lab Contact: Mike Franks Carrier: NA 1 of 1 . COCs
415 Oak Street Analysis Turnaround Time Sampler:
Kansas City, MO 64106 ] CALENDAR DAYS WORKING DAYS For Lab Use Only:
(816) 412-1786 Phone TAT if different from Below 20 = o Walk-in Client:
(816) 816410-1748 T FAX i 2 weeks z=ls] . § gl Lab Sampling:
Project Name: West Lake Landiill Site 1 1 week ol (218158 ]|s
Site: Bridgeton, MO - 2 days EEHE AL Job / SDG No..
POZ# 1105610 0 1day Elal<|512|5|5|5
3218|8|5|3|3|3
=iSl = @ Bl=|= |
. Sample | Sample (;gf:p, #of g.g g S E g g =
Sample Identification Date Time | o=orab) |Matrix| Cont {EIEIR (S| |2(2 |2 Sample Specific Notes:
WAA-01-AF-PS-20141231 12131141 10:17 Filter Air 1 XX XXX X 1* 9315 Radium-226 (GFPC)
WAA-02-AF-PS-20141231 12/31114] 10:33 | Fitter | Ar | 1 x4 x| x| x] x| x contingent upon TAR results
WAA-03-AF-PS-20141231 12/3114] 1114 | Fiter | Ar | 1 X x| xx|x|x for all samples
WAA-04-AF-PS-20141231 12131141 11:30 Filter Air 1 XIXFPX] XXX
g WAA-05-AF-PS-20141231 12/31/14 | 10:50 Filter Air 1 XXX XIX|X
P WAA-00-AF-FB-20141231 12/31/14 NA Filter Alr 1 XXX XXX
®
® .
¢
0-10012 Chain of Custody ]
[ —— ___

[#INon-Hazard [ JFemmable " Jskin Iritant ijoison B ﬁUnknown [ IRetum to Client [ Ipisposal by Lab [JArchive for: Moriths
. {Special Instructions/QC Requirements & Comments:
Custody Seals intact: 1 Yes 1 No Custody Seal No.: . {Cooler Temp. ("(5: Obs'd: Corr'd: Therm ID No.:
Relinquished b);/ . 7 C&rlgany: . Date/Time: Recelved by: }[ )y ( E /ﬁ;@pompany Date/Time:
% 2 g 1 f e iz % . Y R o
Pt Y Bl ledva Tech s 5, ) ;2‘333‘; _ Blsine (-SHS 2
[Relinquished by: U Company: Date/Time: Received by: 7 . Company: Date/Time:
[
elinquished by: Company: Date/Time: Received in Laboratory by: Company: Date/Time:

Form No. CA-C-WI1-002, Rev. 4.3, dated 12/05/2013

AN



Login Sample Receipt Checklist

Client: Tetra Tech EM Inc.

Login Number: 10012
List Number: 1
Creator: Clarke, Jill C

Job Number: 160-10012-2

List Source: TestAmerica St. Louis

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? N/A
There are no discrepancies between the containers received and the COC. True
Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica St. Louis
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Definitions/Glossary

Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

TestAmerica Job ID: 160-10012-2

Qualifiers

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.
Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL, RA, RE, IN
DLC
MDA
EDL
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains no Free Liquid

Duplicate error ratio (normalized absolute difference)

Dilution Factor

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision level concentration

Minimum detectable activity

Estimated Detection Limit

Minimum detectable concentration

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative error ratio

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

Page 7 of 15
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Method Summary
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10012-2
Project/Site: West Lake Landfill - Filters

Method Method Description Protocol Laboratory
9310 Gross Alpha / Beta (GFPC) SW846 TAL SL
GA-01-R Cesium-137 & Other Gamma Emitters (GS) DOE TAL SL

Protocol References:
DOE = U.S. Department of Energy
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10012-2
Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID Matrix Collected Received

160-10012-1 WAA-01-AF-PS-20141231 Filter 12/31/14 10:17  01/05/15 12:45
160-10012-2 WAA-02-AF-PS-20141231 Filter 12/31/14 10:33  01/05/15 12:45
160-10012-3 WAA-03-AF-PS-20141231 Filter 12/31/14 11:14  01/05/15 12:45
160-10012-4 WAA-04-AF-PS-20141231 Filter 12/31/14 11:30  01/05/15 12:45
160-10012-5 WAA-05-AF-PS-20141231 Filter 12/31/14 10:50  01/05/15 12:45
160-10012-6 WAA-00-AF-FB-20141231 Filter 12/31/14 00:00  01/05/15 12:45
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QC Sample Results
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10012-2
Project/Site: West Lake Landfill - Filters

Method: 9310 - Gross Alpha / Beta (GFPC)

Lab Sample ID: MB 160-167105/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167119 Prep Batch: 167105
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Gross Alpha 0.2182 U 0.199 0.200 10.0 0.285 pCi/Sample  01/07/1508:15  01/07/15 20:31 1
Gross Beta 0.4709 0.291 0.295 10.0 0.420 pCi/Sample  01/07/1508:15  01/07/15 20:31 1
Lab Sample ID: LCS 160-167105/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167119 Prep Batch: 167105
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Gross Alpha 5.37 5.275 0.987 10.0 0.302 pCi/Samg 98 75.125 -
Lab Sample ID: LCSB 160-167105/3-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167119 Prep Batch: 167105
Total
Spike LCSB LCSB Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Gross Beta 17.9 17.72 2.14 10.0 0.405 pCi/Samg 99 75.125 -
Lab Sample ID: 160-10012-1 DU Client Sample ID: WAA-01-AF-PS-20141231
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167119 Prep Batch: 167105
Total
Sample Sample DU DU Uncert. RER
Analyte Result Qual Result Qual (20+/-) RL MDC Unit RER Limit
Gross Alpha 0.158 U 0.6726 0.312 10.0 0.285 pCi/Samg 1.01 1
Gross Beta 15.8 15.97 1.96 10.0 0.420 pCi/Samg 0.03 1

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Lab Sample ID: MB 160-167109/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167314 Prep Batch: 167109
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Cesium-137 -0.6458 U 8.98 8.98 20.0 15.7 pCi/Sample 01/07/1508:23  01/07/1517:23 1
Count Total
Other Detected vMB MB Uncert. Uncert.
Radionuclides Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Other Detected None pCi/Sample 01/07/15 08:23  01/07/15 17:23 1
| Radionuclide
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QC Sample Results

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10012-2
Project/Site: West Lake Landfill - Filters

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

Lab Sample ID: LCS 160-167109/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167316 Prep Batch: 167109
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Americium-241 32000 31440 3270 120 pCi/Samg 98 87-116
Cesium-137 11100 10860 1140 20.0 78.7 pCi/Samg 98 87 -120
Cobalt-60 11800 11550 1170 39.1 pCi/Samg 98 87 -115
Lab Sample ID: 160-10012-1 DU Client Sample ID: WAA-01-AF-PS-20141231
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 167318 Prep Batch: 167109
Total
Sample Sample DU DU Uncert. RER
Analyte Result Qual Result Qual (20+/-) RL MDC Unit RER Limit
Cesium-137 0.0442 U -1.423 U 6.18 20.0 11.3 pCi/Samg 014 1
Total
Other Detected Sample Sample DU DU Uncert. RER
Radionuclides Result Qual Result Qual (20+/-) RL MDC Unit RER  Limit
Other Detected None None pCi/Samy S
| Radionuclide
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Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

QC Association Summary

TestAmerica Job ID: 160-10012-2

Rad

Prep Batch: 167105

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10012-1 WAA-01-AF-PS-20141231 Total/NA Filter None
160-10012-1 DU WAA-01-AF-PS-20141231 Total/NA Filter None
160-10012-2 WAA-02-AF-PS-20141231 Total/NA Filter None
160-10012-3 WAA-03-AF-PS-20141231 Total/NA Filter None
160-10012-4 WAA-04-AF-PS-20141231 Total/NA Filter None
160-10012-5 WAA-05-AF-PS-20141231 Total/NA Filter None
160-10012-6 WAA-00-AF-FB-20141231 Total/NA Filter None
LCS 160-167105/2-A Lab Control Sample Total/NA Filter None
LCSB 160-167105/3-A Lab Control Sample Total/NA Filter None
MB 160-167105/1-A Method Blank Total/NA Filter None
Prep Batch: 167109
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10012-1 WAA-01-AF-PS-20141231 Total/NA Filter None
160-10012-1 DU WAA-01-AF-PS-20141231 Total/NA Filter None
160-10012-2 WAA-02-AF-PS-20141231 Total/NA Filter None
160-10012-3 WAA-03-AF-PS-20141231 Total/NA Filter None
160-10012-4 WAA-04-AF-PS-20141231 Total/NA Filter None
160-10012-5 WAA-05-AF-PS-20141231 Total/NA Filter None
160-10012-6 WAA-00-AF-FB-20141231 Total/NA Filter None
LCS 160-167109/2-A Lab Control Sample Total/NA Filter None
MB 160-167109/1-A Method Blank Total/NA Filter None
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Tetra Tech, Inc.
DATA VALIDATION REPORT

LEVEL Il
Site: West Lake Landfill Site, Bridgeton, Missouri
Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri)
Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech)
Review Date February 25, 2015

Sample Delivery Group (SDG): J10086

WAA-01-AF-PS-20150106, WAA-02-AF-PS-20150106, WAA-03-
AF-PS-20150106, WAA-04-AF-PS-20150106, WAA-05-AF-PS-
20150106, and WAA-00-AF-FB-20150106

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank

Sample Numbers:

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document “Review of Data
Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-
Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other
criteria specified in the applicable methods.

The review was intended to identify problems and quality control (QC) deficiencies that were readily
apparent from the summary data package. The following sections discuss any problems or deficiencies
that were found, and data qualifications applied because of hon-compliant QC. The data review was
limited to the available field and laboratory QC information submitted with the project-specific data
package.

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were
assessed, and any qualifications made to the data accorded with those documents.

V., % o

25 February 2015

Certified by Harry Ellis, Chemist Date
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10319025140058.000

DATA VALIDATION QUALIFIERS

The analyte was not detected above the reported sample quantitation limit.

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation limit, which is
estimated.

The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. Presence or absence of the analyte cannot be verified.
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DATA ASSESSMENT

Sample delivery group (SDG) J10086 included five (5) environmental air (filter) samples and one (1) QC
sample (a field blank). Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method
9315 and for isotopic (alpha-emitting) thorium and uranium by Department of Energy (DOE) Method A-
01-R. The following summarizes the data validation that was performed.

RADIOANALYTICAL ANALYSES
I Holding Time and Chain of Custody (COC) Requirements

The samples were received by the laboratory and analyzed within the established holding time of 6
months from sample collection to analysis. No data were qualified.

Il. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Insufficient sample was available for MS/MSD analyses. Duplicate LCS analysis provided adequate data
on precision and accuracy. No qualifications were applied.

1. Blanks

The laboratory (method) blank yielded low activities for one (of three) thorium isotopes and for one (of
three) uranium isotopes, while the field blank yielded low activities for two thorium isotopes and one
uranium isotopes. No qualifications were applied.

V. Laboratory Control Sample (LCS)

All percent recoveries and relative percent differences from the duplicate LCS analyses were within
established control limits.

V. Surrogates

These radioanalytical methods use a “carrier” or “tracer”, whose recovery serves the same functions as
surrogate recoveries. All carrier and tracer recoveries were within the laboratory’s QC limits. No
qualifications were applied.

VI. Comments

All detected results were less than their reporting limits (“RL”). These extrapolations should be qualified
as estimated (flagged “J”).

VII. Overall Assessment of Data

Overall data quality is acceptable, with few qualifications applied. All data are usable as qualified for
their intended purposes.
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica St. Louis

13715 Rider Trail North

Earth City, MO 63045

Tel: (314)298-8566

TestAmerica Job ID: 160-10086-1
Client Project/Site: West Lake Landfill - Filters

For:

Tetra Tech EM Inc.

415 Oak Street

Kansas City, Missouri 64106
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10086-1
Project/Site: West Lake Landfill - Filters

Job ID: 160-10086-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-10086-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the
application methods. TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a %
solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the
client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 01/12/2015; the samples arrived in good condition, properly preserved and on ice. The temperature of the
coolers at receipt was 20.0 C.

TOTAL ALPHA RADIUM (GFPC)

Samples WAA-01-AF-PS-20150106 (160-10086-1), WAA-02-AF-PS-20150106 (160-10086-2), WAA-03-AF-PS-20150106 (160-10086-3),
WAA-04-AF-PS-20150106 (160-10086-4), WAA-05-AF-PS-20150106 (160-10086-5) and WAA-00-AF-FB-20150106 (160-10086-6) were
analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 01/21/2015 and
analyzed on 01/26/2015 and 01/27/2015.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)
Samples WAA-01-AF-PS-20150106 (160-10086-1), WAA-02-AF-PS-20150106 (160-10086-2), WAA-03-AF-PS-20150106 (160-10086-3),
WAA-04-AF-PS-20150106 (160-10086-4), WAA-05-AF-PS-20150106 (160-10086-5) and WAA-00-AF-FB-20150106 (160-10086-6) were

TestAmerica St. Louis
Page 3 of 18 1/29/2015



Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10086-1
Project/Site: West Lake Landfill - Filters

Job ID: 160-10086-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/19/2015 and analyzed
on 01/26/2015.

No additional analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

ISOTOPIC URANIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20150106 (160-10086-1), WAA-02-AF-PS-20150106 (160-10086-2), WAA-03-AF-PS-20150106 (160-10086-3),
WAA-04-AF-PS-20150106 (160-10086-4), WAA-05-AF-PS-20150106 (160-10086-5) and WAA-00-AF-FB-20150106 (160-10086-6) were
analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/19/2015 and analyzed
on 01/23/2015.

No additional analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica St. Louis
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TestAmerica St. Louis Chain of Custody Record TesTAmenCG
13715 Rider Trail North - v
THE LEADER IN ENV%RONME&\?AL TES: NG
Earth City, MC 63045
phone 314.298.8566 fax Regulatory Program: [Jow [wDEs [JRcRA [ Jother: TestAmerica Laboratories, inc.
) Client Contact Project Manager: Dave Kinroth Site Contact: Dave Kinroth Date: 1-12-15 COC No: .
Tetra Tech, Inc. Tel/Fax: 314-517-6798 Lab Contact: Mike Franks Carrier: NA 1 of 1 COCs
415 Oak Street ) Analysis Turnaround Time Sampler:
Kansas City, MO 64106 [} CALENDAR DAYS WORKING DAYS For Lab Use Only:
(816) 412-1786 Phone TAT if different from Below 20 2 o Walk-in Client:
(816) 516-410-1748 FAX I 2 weeks 25 = § HE g Lab Sampling:
Project Name: West Lake Landfill Site I 1 week I NEREAE SiEle
Site: Bridgeton, MO 1 2 days 2lglE|¢e 21513 § Job / SDG No..
PO# 1105610 1 1 day Elal<|E|<|8]5|5
o H M F
BlElo | [l
Sample | Sample (;zop:p, #of g Sle |8 § g g 2
Samplie Identification Date Time c=crab} |Matrix| Cont JEIZIS |5 |22 |© Sample Specific Notes:
WAA-01-AF-PS-20150106 ' 1/6/15 14:28 Filter Air 1 XIXIPXIX| XX * 9315 Radium-226 {(GFPC)

- WAA-02-AF-PS-20150106 16115 | 14:45 | Fiter | Ar | 1 x| x| x]x]x{x contingent upon TAR results
WAA-03-AF-PS-20150106 16115 | 15145 | Fiter | Ar | 1 x| x| x| x{x]x for all samples
WAA-04-AF-PS-20150106 1/6/15 15:30 Filter Air 1 XIX]XPXI XX

;Jv WAA-05-AF-PS-20150106 176115 15.00 Filter Air 1 X{XIXIX]X|X
(¢
: WAA-00-AF-FB-20150106 1/6/15 NA Filter Air 1 X XXX XX
o]
-
d
. 160-10086 Chain of Custo
L]
ﬁossnble Hazard Identification ‘ Sampie Disposal { A fee may be assessed i éampieé aré retained longer than 1 rﬁonth)
Are any samples from a listed EPA I-‘lazardous Waste? Please List any EPA Waste Codes for the sample in the ’
Comments Section if the lab is to dispose of the sample.
INorrHazard [ frammable _Jskin Iritant [Ipoison B Junknown FRetum to Client [Tnisposal by Lab [Jarchivefor______ Months

Special Instructions/QC Requirements & Comments:

Custody Seals Intact: 3 ves 1 No Custody Seal No.: z ook?)"emp (*{:) Obs'd: Corr'd: Therm ID No.:

Relinquished by: o O any Date/Time: {5 14Re Company: Date/Time:
Lot Bonae Fetve Tech 1/12 1S Ze - ¢ L I-12-15 ]S /_r

HRelinquished by: S Company. Date/Time: Received by Company: Date/Time:

%&eﬁnquished by: : Company: Date/Time: Received in Laboratory by: Company: DatefTime:

Form No. CA-C-WI-002, Rev. 4.3, dated 12/05/2013
\

= 1Py N



Login Sample Receipt Checklist

Client: Tetra Tech EM Inc.

Login Number: 10086
List Number: 1
Creator: Daniels, Brian J

Job Number: 160-10086-1

List Source: TestAmerica St. Louis

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? N/A
There are no discrepancies between the containers received and the COC. True
Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica St. Louis
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Definitions/Glossary

Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

TestAmerica Job ID: 160-10086-1

Qualifiers

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.
Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL, RA, RE, IN
DLC
MDA
EDL
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains no Free Liquid

Duplicate error ratio (normalized absolute difference)

Dilution Factor

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision level concentration

Minimum detectable activity

Estimated Detection Limit

Minimum detectable concentration

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative error ratio

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)
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Method Summary
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10086-1
Project/Site: West Lake Landfill - Filters

Method Method Description Protocol Laboratory
9315 Total Apha Radium (GFPC) SW846 TAL SL
A-01-R Isotopic Thorium (Alpha Spectrometry) DOE TAL SL
A-01-R Isotopic Uranium (Alpha Spectrometry) DOE TAL SL

Protocol References:
DOE = U.S. Department of Energy
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10086-1
Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID Matrix Collected Received

160-10086-1 WAA-01-AF-PS-20150106 Filter 01/06/15 14:28  01/12/15 15:15
160-10086-2 WAA-02-AF-PS-20150106 Filter 01/06/15 14:45  01/12/15 15:15
160-10086-3 WAA-03-AF-PS-20150106 Filter 01/06/15 15:15  01/12/15 15:15
160-10086-4 WAA-04-AF-PS-20150106 Filter 01/06/15 15:30  01/12/15 15:15
160-10086-5 WAA-05-AF-PS-20150106 Filter 01/06/15 15:00  01/12/15 15:15
160-10086-6 WAA-00-AF-FB-20150106 Filter 01/06/1500:00  01/12/15 15:15

TestAmerica St. Louis
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QC Sample Results
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10086-1
Project/Site: West Lake Landfill - Filters

Method: 9315 - Total Apha Radium (GFPC)

Lab Sample ID: MB 160-169561/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 170161 Prep Batch: 169561
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Total Alpha Radium 0.5100 U 0.578 0.580 1.00 0.944 pCi/Sample 01/21/1509:46  01/26/15 20:08 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 95.9 40-110 01/21/15 09:46  01/26/15 20:08 1
Lab Sample ID: LCS 160-169561/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 170161 Prep Batch: 169561
Total

Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Total Alpha 45.0 44.35 5.03 1.00 1.20 pCi/Samg 99  65-150 -
Radium

LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 85.3 40-110
Lab Sample ID: LCSD 160-169561/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 170161 Prep Batch: 169561
Total

Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Total Alpha 45.0 49.15 5.38 1.00 0.899 pCi/Samg 109 65-150  0.46 1
Radium

LCSD LCSD

Carrier %Yield Qualifier Limits
Ba Carrier 95.3 40-110

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Lab Sample ID: MB 160-169196/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 170442 Prep Batch: 169196
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Thorium-228 0.07470 U 0.100 0.100 1.00 0.165 pCi/Sample  01/19/1514:10  01/26/15 08:53 1
Thorium-230 0.4838 0.201 0.205 1.00 0.154 pCi/Sample  01/19/1514:10  01/26/15 08:53 1
Thorium-232 -0.007912 U 0.0158 0.0158 1.00 0.105 pCi/Sample  01/19/1514:10  01/26/15 08:53 1
MB MB
Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac
Thorium-229 89.9 30-110 01/19/15 14:10  01/26/15 08:53 1

TestAmerica St. Louis
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QC Sample Results

Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

TestAmerica Job ID: 160-10086-1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Lab Sample ID: LCS 160-169196/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 170468 Prep Batch: 169196
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Thorium-230 16.1 15.51 1.68 1.00 0.165 pCi/Samg 97 81-118 -
LCS LCS
Tracer %Yield Qualifier Limits
Thorium-229 97.8 30-110
Lab Sample ID: LCSD 160-169196/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 170469 Prep Batch: 169196
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Thorium-230 16.1 18.94 2.07 1.00 0.188 pCi/Samg 118 81-118 091 1
LCSD LCSD
Tracer %Yield Qualifier Limits
Thorium-229 71.7 30-110
Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)
Lab Sample ID: MB 160-169197/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 170109 Prep Batch: 169197
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Uranium-233/234 0.08414 0.0841 0.0844 1.00 0.0631 pCi/Sample 01/19/1514:10  01/23/15 11:28 1
Uranium-235/236 0.0000 U 0.0218 0.0218 1.00 0.0785 pCi/Sample 01/19/1514:10  01/23/15 11:28 1
Uranium-238 0.06298 U 0.0727 0.0729 1.00 0.0630 pCi/Sample 01/19/1514:10  01/23/15 11:28 1
MB MB
Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac
Uranium-232 82.7 30-110 01/19/15 14:10  01/23/15 11:28 1
Lab Sample ID: LCS 160-169197/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 170110 Prep Batch: 169197
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Uranium-233/23 255 27.81 2.81 1.00 0.161 pCi/Samg 109 84 .120
4
Uranium-238 26.0 29.63 2.96 1.00 0.121 pCi/Samg 114 82.122
LCS LCS
Tracer %Yield Qualifier Limits
Uranium-232 78.4 30-110
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QC Sample Results

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10086-1
Project/Site: West Lake Landfill - Filters

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) (Continued)

Lab Sample ID: LCSD 160-169197/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 170111 Prep Batch: 169197
Total

Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Uranium-233/23 255 23.34 2.39 1.00 0.0600 pCi/Samy 92 84_.120 0.86 1
4
Uranium-238 26.0 25.61 2.58 1.00 0.0599 pCi/Samg 98 82.122 0.72 1

LCSD LCSD

Tracer %Yield Qualifier Limits
Uranium-232 85.8 30-110

TestAmerica St. Louis
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Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

QC Association Summary

TestAmerica Job ID: 160-10086-1

Rad

Prep Batch: 169196

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10086-1 WAA-01-AF-PS-20150106 Total/NA Filter ExtChrom
160-10086-2 WAA-02-AF-PS-20150106 Total/NA Filter ExtChrom
160-10086-3 WAA-03-AF-PS-20150106 Total/NA Filter ExtChrom
160-10086-4 WAA-04-AF-PS-20150106 Total/NA Filter ExtChrom
160-10086-5 WAA-05-AF-PS-20150106 Total/NA Filter ExtChrom
160-10086-6 WAA-00-AF-FB-20150106 Total/NA Filter ExtChrom
LCS 160-169196/2-A Lab Control Sample Total/NA Filter ExtChrom
LCSD 160-169196/3-A Lab Control Sample Dup Total/NA Filter ExtChrom
MB 160-169196/1-A Method Blank Total/NA Filter ExtChrom
Prep Batch: 169197
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10086-1 WAA-01-AF-PS-20150106 Total/NA Filter ExtChrom
160-10086-2 WAA-02-AF-PS-20150106 Total/NA Filter ExtChrom
160-10086-3 WAA-03-AF-PS-20150106 Total/NA Filter ExtChrom
160-10086-4 WAA-04-AF-PS-20150106 Total/NA Filter ExtChrom
160-10086-5 WAA-05-AF-PS-20150106 Total/NA Filter ExtChrom
160-10086-6 WAA-00-AF-FB-20150106 Total/NA Filter ExtChrom
LCS 160-169197/2-A Lab Control Sample Total/NA Filter ExtChrom
LCSD 160-169197/3-A Lab Control Sample Dup Total/NA Filter ExtChrom
MB 160-169197/1-A Method Blank Total/NA Filter ExtChrom
Prep Batch: 169561

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10086-1 WAA-01-AF-PS-20150106 Total/NA Filter DPS-0
160-10086-2 WAA-02-AF-PS-20150106 Total/NA Filter DPS-0
160-10086-3 WAA-03-AF-PS-20150106 Total/NA Filter DPS-0
160-10086-4 WAA-04-AF-PS-20150106 Total/NA Filter DPS-0
160-10086-5 WAA-05-AF-PS-20150106 Total/NA Filter DPS-0
160-10086-6 WAA-00-AF-FB-20150106 Total/NA Filter DPS-0
LCS 160-169561/2-A Lab Control Sample Total/NA Filter DPS-0
LCSD 160-169561/3-A Lab Control Sample Dup Total/NA Filter DPS-0
MB 160-169561/1-A Method Blank Total/NA Filter DPS-0
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Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Tracer/Carrier Summary

TestAmerica Job ID: 160-10086-1

Method: 9315 - Total Apha Radium (GFPC)

Matrix: Filter Prep Type: Total/NA
Percent Yield (Acceptance Limits)
Ba
Lab Sample ID Client Sample ID (40-110)
160-10086-1 WAA-01-AF-PS-20150106 101
160-10086-2 WAA-02-AF-PS-20150106 98.5
160-10086-3 WAA-03-AF-PS-20150106 101
160-10086-4 WAA-04-AF-PS-20150106 971
160-10086-5 WAA-05-AF-PS-20150106 99.4
160-10086-6 WAA-00-AF-FB-20150106 98.5
LCS 160-169561/2-A Lab Control Sample 85.3
LCSD 160-169561/3-A Lab Control Sample Dup 95.3
MB 160-169561/1-A Method Blank 95.9
Tracer/Carrier Legend
Ba = Ba Carrier

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Prep Type: Total/NA

Matrix: Filter
Percent Yield (Acceptance Limits)
Th-229
Lab Sample ID Client Sample ID (30-110)
160-10086-1 WAA-01-AF-PS-20150106 92,5
160-10086-2 WAA-02-AF-PS-20150106 58.7
160-10086-3 WAA-03-AF-PS-20150106 81.9
160-10086-4 WAA-04-AF-PS-20150106 86.1
160-10086-5 WAA-05-AF-PS-20150106 92.1
160-10086-6 WAA-00-AF-FB-20150106 88.0
LCS 160-169196/2-A Lab Control Sample 97.8
LCSD 160-169196/3-A Lab Control Sample Dup 7.7
MB 160-169196/1-A Method Blank 89.9
Tracer/Carrier Legend
Th-229 = Thorium-229

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Matrix: Filter Prep Type: Total/NA
Percent Yield (Acceptance Limits)
uU-232
Lab Sample ID Client Sample ID (30-110)
160-10086-1 WAA-01-AF-PS-20150106 86.1
160-10086-2 WAA-02-AF-PS-20150106 85.2
160-10086-3 WAA-03-AF-PS-20150106 91.9
160-10086-4 WAA-04-AF-PS-20150106 94.8
160-10086-5 WAA-05-AF-PS-20150106 87.6
160-10086-6 WAA-00-AF-FB-20150106 95.3
LCS 160-169197/2-A Lab Control Sample 78.4
LCSD 160-169197/3-A Lab Control Sample Dup 85.8
MB 160-169197/1-A Method Blank 82.7
Tracer/Carrier Legend
U-232 = Uranium-232
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Tetra Tech, Inc.
DATA VALIDATION REPORT

LEVEL Il
Site: West Lake Landfill Site, Bridgeton, Missouri
Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri)
Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech)
Review Date February 25, 2015

Sample Delivery Group (SDG): J10086

WAA-01-AF-PS-20150106, WAA-02-AF-PS-20150106, WAA-03-
AF-PS-20150106, WAA-04-AF-PS-20150106, WAA-05-AF-PS-
20150106, and WAA-00-AF-FB-20150106

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank

Sample Numbers:

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document “Review of Data
Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-
Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other
criteria specified in the applicable methods.

The review was intended to identify problems and quality control (QC) deficiencies that were readily
apparent from the summary data package. The following sections discuss any problems or deficiencies
that were found, and data qualifications applied because of hon-compliant QC. The data review was
limited to the available field and laboratory QC information submitted with the project-specific data
package.

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were
assessed, and any qualifications made to the data accorded with those documents.

V., % o

25 February 2015

Certified by Harry Ellis, Chemist Date

10319025140058.000 1 SDG J10086



10319025140058.000

DATA VALIDATION QUALIFIERS

The analyte was not detected above the reported sample quantitation limit.

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation limit, which is
estimated.

The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. Presence or absence of the analyte cannot be verified.

2 SDG J10086



DATA ASSESSMENT

Sample delivery group (SDG) J10086 included five (5) environmental air (filter) samples and one (1) QC
samples (a field blank). Samples were analyzed for gross alpha and beta radiation by EPA SW-846
Method 9310 and for cesium-137 and other gamma-emitters by Department of Energy (DOE) Method
Ga-01-R. The following summarizes the data validation that was performed.

RADIOANALYTICAL ANALYSES
I Holding Time and Chain of Custody (COC) Requirements

The samples were received by the laboratory and analyzed within the established holding time of 6
months from sample collection to analysis. No data were qualified.

Il. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses are not practical for air analyses. LCS and duplicate sample analysis provided
adequate data on precision and accuracy. No qualifications were applied.

1. Blanks

The laboratory (method) blank yielded a low gross beta activity and the field blank a somewhat higher
beta activity. The other field samples yielded approximately 10 times the field blank beta activity, so no
further qualifications were applied.

V. Laboratory Control Sample (LCS)

All percent recoveries from the LCS analyses were within established control limits. No qualifications
were applied.

V. Surrogates
Surrogates are not used in these radioanalytical methods.
VI Comments

Some detected activities were less than their reporting limits (“RL”). These extrapolations should be
qualified as estimated (flagged “J”).

VII. Overall Assessment of Data

Overall data quality is acceptable, with no significant qualifications applied. All data are usable as
qualified for their intended purposes.
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10086-2
Project/Site: West Lake Landfill - Filters

Job ID: 160-10086-2

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-10086-2

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the
application methods. TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a %
solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the
client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 1/12/2015 3:15 PM; the samples arrived in good condition, properly preserved. The temperature of the
cooler at receipt was 20.0° C.

GROSS ALPHA AND GROSS BETA RADIOACTIVITY

Samples WAA-01-AF-PS-20150106 (160-10086-1), WAA-02-AF-PS-20150106 (160-10086-2), WAA-03-AF-PS-20150106 (160-10086-3),
WAA-04-AF-PS-20150106 (160-10086-4), WAA-05-AF-PS-20150106 (160-10086-5) and WAA-00-AF-FB-20150106 (160-10086-6) were
analyzed for Gross Alpha and Gross Beta Radioactivity in accordance with SW846 9310. The samples were prepared on 01/15/2015 and
analyzed on 01/16/2015.

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

RADIUM-226 & OTHER GAMMA EMITTERS (GS)
Samples WAA-01-AF-PS-20150106 (160-10086-1), WAA-02-AF-PS-20150106 (160-10086-2), WAA-03-AF-PS-20150106 (160-10086-3),
WAA-04-AF-PS-20150106 (160-10086-4), WAA-05-AF-PS-20150106 (160-10086-5) and WAA-00-AF-FB-20150106 (160-10086-6) were

TestAmerica St. Louis
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Case Narrative

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10086-2
Project/Site: West Lake Landfill - Filters

Job ID: 160-10086-2 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

analyzed for Radium-226 & Other Gamma Emitters (GS) in accordance with GA-01-R. The samples were prepared on 01/15/2015 and
analyzed on 01/16/2015 and 01/18/2015.

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica St. Louis
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TestAmerica St. Louis Chain of Custody Record TesTAmenCG
13715 Rider Trail North - v
THE LEADER IN ENV%RONME&\?AL TES: NG
Earth City, MC 63045
phone 314.298.8566 fax Regulatory Program: [Jow [wDEs [JRcRA [ Jother: TestAmerica Laboratories, inc.
) Client Contact Project Manager: Dave Kinroth Site Contact: Dave Kinroth Date: 1-12-15 COC No: .
Tetra Tech, Inc. Tel/Fax: 314-517-6798 Lab Contact: Mike Franks Carrier: NA 1 of 1 COCs
415 Oak Street ) Analysis Turnaround Time Sampler:
Kansas City, MO 64106 [} CALENDAR DAYS WORKING DAYS For Lab Use Only:
(816) 412-1786 Phone TAT if different from Below 20 2 o Walk-in Client:
(816) 516-410-1748 FAX I 2 weeks 25 = § HE g Lab Sampling:
Project Name: West Lake Landfill Site I 1 week I NEREAE SiEle
Site: Bridgeton, MO 1 2 days 2lglE|¢e 21513 § Job / SDG No..
PO# 1105610 1 1 day Elal<|E|<|8]5|5
o H M F
BlElo | [l
Sample | Sample (;zop:p, #of g Sle |8 § g g 2
Samplie Identification Date Time c=crab} |Matrix| Cont JEIZIS |5 |22 |© Sample Specific Notes:
WAA-01-AF-PS-20150106 ' 1/6/15 14:28 Filter Air 1 XIXIPXIX| XX * 9315 Radium-226 {(GFPC)

- WAA-02-AF-PS-20150106 16115 | 14:45 | Fiter | Ar | 1 x| x| x]x]x{x contingent upon TAR results
WAA-03-AF-PS-20150106 16115 | 15145 | Fiter | Ar | 1 x| x| x| x{x]x for all samples
WAA-04-AF-PS-20150106 1/6/15 15:30 Filter Air 1 XIX]XPXI XX

;Jv WAA-05-AF-PS-20150106 176115 15.00 Filter Air 1 X{XIXIX]X|X
(¢
: WAA-00-AF-FB-20150106 1/6/15 NA Filter Air 1 X XXX XX
o]
-
dn
. 160-10086 Chain of Custo
L]
ﬁossnble Hazard Identification ‘ Sampie Disposal { A fee may be assessed i éampieé aré retained longer than 1 rﬁonth)
Are any samples from a listed EPA I-‘lazardous Waste? Please List any EPA Waste Codes for the sample in the ’
Comments Section if the lab is to dispose of the sample.
INorrHazard [ frammable _Jskin Iritant [Ipoison B Junknown FRetum to Client [Tnisposal by Lab [Jarchivefor______ Months

Special Instructions/QC Requirements & Comments:

Custody Seals Intact: 3 ves 1 No Custody Seal No.: z ook?)"emp (*{:) Obs'd: Corr'd: Therm ID No.:

Relinquished by: o O any Date/Time: {5 14Re Company: Date/Time:
Lot Bonae Fetve Tech 1/12 1S Ze - ¢ L I-12-15 ]S /_r

HRelinquished by: S Company. Date/Time: Received by Company: Date/Time:

%&eﬁnquished by: : Company: Date/Time: Received in Laboratory by: Company: DatefTime:

Form No. CA-C-WI-002, Rev. 4.3, dated 12/05/2013
\




Login Sample Receipt Checklist

Client: Tetra Tech EM Inc.

Login Number: 10086
List Number: 1
Creator: Daniels, Brian J

Job Number: 160-10086-2

List Source: TestAmerica St. Louis

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? N/A
There are no discrepancies between the containers received and the COC. True
Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica St. Louis
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Definitions/Glossary

Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

TestAmerica Job ID: 160-10086-2

Qualifiers

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.
Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL, RA, RE, IN
DLC
MDA
EDL
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains no Free Liquid

Duplicate error ratio (normalized absolute difference)

Dilution Factor

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision level concentration

Minimum detectable activity

Estimated Detection Limit

Minimum detectable concentration

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative error ratio

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)
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Method Summary
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10086-2
Project/Site: West Lake Landfill - Filters

Method Method Description Protocol Laboratory
9310 Gross Alpha / Beta (GFPC) SW846 TAL SL
GA-01-R Cesium-137 & Other Gamma Emitters (GS) DOE TAL SL

Protocol References:
DOE = U.S. Department of Energy
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10086-2
Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID Matrix Collected Received

160-10086-1 WAA-01-AF-PS-20150106 Filter 01/06/15 14:28  01/12/15 15:15
160-10086-2 WAA-02-AF-PS-20150106 Filter 01/06/15 14:45  01/12/15 15:15
160-10086-3 WAA-03-AF-PS-20150106 Filter 01/06/15 15:15  01/12/15 15:15
160-10086-4 WAA-04-AF-PS-20150106 Filter 01/06/15 15:30  01/12/15 15:15
160-10086-5 WAA-05-AF-PS-20150106 Filter 01/06/15 15:00  01/12/15 15:15
160-10086-6 WAA-00-AF-FB-20150106 Filter 01/06/1500:00  01/12/15 15:15

TestAmerica St. Louis
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Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

QC Sample Results

TestAmerica Job ID: 160-10086-2

Method: 9310 - Gross Alpha / Beta (GFPC)

Lab Sample ID: MB 160-168591/1-A
Matrix: Filter
Analysis Batch: 168922

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 168591

Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Gross Alpha 0.4390 0.270 0.275 10.0 0.338 pCi/Sample 01/15/1514:36  01/16/15 09:28 1
Gross Beta 0.2601 U 0.221 0.223 10.0 0.338 pCi/Sample 01/15/1514:36  01/16/15 09:28 1
Lab Sample ID: LCS 160-168591/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 168922 Prep Batch: 168591
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Gross Alpha 5.37 5.452 1.02 10.0 0.380 pCi/Samg 102 75-125 -
Lab Sample ID: LCSB 160-168591/3-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 168922 Prep Batch: 168591
Total
Spike LCSB LCSB Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Gross Beta 17.9 18.08 2.16 10.0 0.357 pCi/Samg 101 75-125 -
Lab Sample ID: 160-10086-1 DU Client Sample ID: WAA-01-AF-PS-20150106
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 168922 Prep Batch: 168591
Total
Sample Sample DU DU Uncert. RER
Analyte Result Qual Result Qual (20+/-) RL MDC Unit RER Limit
Gross Alpha 0.489 1.025 0.390 10.0 0.338 pCi/Samg 077 1
Gross Beta 12.3 11.01 1.45 10.0 0.338 pCi/Samg 0.42 1
Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)
Lab Sample ID: MB 160-168592/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 168955 Prep Batch: 168592
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Cesium-137 -0.2938 U 5.22 5.22 20.0 9.65 pCi/Sample 01/15/15 14:46  01/16/15 12:48 1
Count Total
Other Detected vMB MB Uncert. Uncert.
Radionuclides Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Other Detected None pCi/Sample 01/16/156 14:46  01/16/15 12:48 1
| Radionuclide
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QC Sample Results

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10086-2
Project/Site: West Lake Landfill - Filters

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

Lab Sample ID: LCS 160-168592/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 168956 Prep Batch: 168592
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Americium-241 32000 31300 3250 100 pCi/Samg 98 87-116
Cesium-137 11100 11170 1170 20.0 54.5 pCi/Samg 101 87 -120
Cobalt-60 11800 11780 1190 40.8 pCi/Samg 100 87 -115
Lab Sample ID: 160-10086-1 DU Client Sample ID: WAA-01-AF-PS-20150106
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 168955 Prep Batch: 168592
Total
Sample Sample DU DU Uncert. RER
Analyte Result Qual Result Qual (20+/-) RL MDC Unit RER Limit
Cesium-137 0.794 U -0.6050 U 5.08 20.0 9.34 pCi/Samg 1013 1
Total
Other Detected Sample Sample DU DU Uncert. RER
Radionuclides Result Qual Result Qual (20+/-) RL MDC Unit RER  Limit
Other Detected None None pCi/Samy S
| Radionuclide

TestAmerica St. Louis
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QC Association Summary
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10086-2
Project/Site: West Lake Landfill - Filters

Rad

Prep Batch: 168591

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10086-1 WAA-01-AF-PS-20150106 Total/NA Filter None
160-10086-1 DU WAA-01-AF-PS-20150106 Total/NA Filter None
160-10086-2 WAA-02-AF-PS-20150106 Total/NA Filter None
160-10086-3 WAA-03-AF-PS-20150106 Total/NA Filter None
160-10086-4 WAA-04-AF-PS-20150106 Total/NA Filter None
160-10086-5 WAA-05-AF-PS-20150106 Total/NA Filter None
160-10086-6 WAA-00-AF-FB-20150106 Total/NA Filter None
LCS 160-168591/2-A Lab Control Sample Total/NA Filter None
LCSB 160-168591/3-A Lab Control Sample Total/NA Filter None
MB 160-168591/1-A Method Blank Total/NA Filter None

Prep Batch: 168592

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10086-1 WAA-01-AF-PS-20150106 Total/NA Filter None
160-10086-1 DU WAA-01-AF-PS-20150106 Total/NA Filter None
160-10086-2 WAA-02-AF-PS-20150106 Total/NA Filter None
160-10086-3 WAA-03-AF-PS-20150106 Total/NA Filter None
160-10086-4 WAA-04-AF-PS-20150106 Total/NA Filter None
160-10086-5 WAA-05-AF-PS-20150106 Total/NA Filter None
160-10086-6 WAA-00-AF-FB-20150106 Total/NA Filter None
LCS 160-168592/2-A Lab Control Sample Total/NA Filter None
MB 160-168592/1-A Method Blank Total/NA Filter None

TestAmerica St. Louis
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Tetra Tech, Inc.
DATA VALIDATION REPORT

LEVEL Il
Site: West Lake Landfill Site, Bridgeton, Missouri
Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri)
Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech)
Review Date February 25, 2015

Sample Delivery Group (SDG): J10181

WAA-01-AF-PS-20150114, WAA-02-AF-PS-20150114, WAA-03-
AF-PS-20150114, WAA-04-AF-PS-20150114, WAA-05-AF-PS-
20150114, and WAA-00-AF-FB-20150114

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank

Sample Numbers:

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document “Review of Data
Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-
Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other
criteria specified in the applicable methods.

The review was intended to identify problems and quality control (QC) deficiencies that were readily
apparent from the summary data package. The following sections discuss any problems or deficiencies
that were found, and data qualifications applied because of hon-compliant QC. The data review was
limited to the available field and laboratory QC information submitted with the project-specific data
package.

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were
assessed, and any qualifications made to the data accorded with those documents.

V., % o

25 February 2015

Certified by Harry Ellis, Chemist Date

10319025140058.000 1 SDG J10181



10319025140058.000

DATA VALIDATION QUALIFIERS

The analyte was not detected above the reported sample quantitation limit.

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation limit, which is
estimated.

The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. Presence or absence of the analyte cannot be verified.

2 SDG J10181



DATA ASSESSMENT

Sample delivery group (SDG) J10181 included five (5) environmental air (filter) samples and one (1) QC
sample (a field blank). Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method
9315 and for isotopic (alpha-emitting) thorium and radium by Department of Energy (DOE) Method A-
01-R. The following summarizes the data validation that was performed.

RADIOANALYTICAL ANALYSES
I Holding Time and Chain of Custody (COC) Requirements

The samples were received by the laboratory and analyzed within the established holding time of 6
months from sample collection to analysis. No data were qualified.

Il. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Insufficient sample was available for MS/MSD analyses. Duplicate LCS analysis provided adequate data
on precision and accuracy. No qualifications were applied.

Il. Blanks

The laboratory (method) blank and field blank yielded low activities for one (of three) thorium isotopes
and for none (of three) uranium isotopes. No qualifications were applied.

V. Laboratory Control Sample (LCS)

All percent recoveries and relative percent differences from the duplicate LCS analyses were within
established control limits.

V. Surrogates

These radioanalytical methods use a “carrier” or “tracer”, whose recovery serves the same functions as
surrogate recoveries. All carrier and tracer recoveries were within the laboratory’s QC limits. No
qualifications were applied.

VI. Comments

All detected results were less than their reporting limits (“RL”). These extrapolations should be qualified
as estimated (flagged “J”).

VII. Overall Assessment of Data

Overall data quality is acceptable, with few qualifications applied. All data are usable as qualified for
their intended purposes.

10319025140058.000 3 SDG J10181



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica St. Louis
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Earth City, MO 63045

Tel: (314)298-8566

TestAmerica Job ID: 160-10181-1
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Case Narrative

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10181-1
Project/Site: West Lake Landfill - Filters

Job ID: 160-10181-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-10181-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the
application methods. TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a %
solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the
client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 1/19/2015 11:00 AM; the samples arrived in good condition, properly preserved. The temperature of the
cooler at receipt was 20.0° C.

TOTAL ALPHA RADIUM (GFPC)

Samples WAA-01-AF-PS-20150114 (160-10181-1), WAA-02-AF-PS-20150114 (160-10181-2), WAA-03-AF-PS-20150114 (160-10181-3),
WAA-04-AF-PS-20150114 (160-10181-4), WAA-05-AF-PS-20150114 (160-10181-5) and WAA-00-AF-FB-20150114 (160-10181-6) were
analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 01/29/2015 and
analyzed on 02/03/2015 and 02/04/2015.

Insufficient sample volume was available to perform a sample duplicate (DUP). The samples are filters that must be split between
multiple analysis. A LCS/LCSD was used instead of a sample duplicate.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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Case Narrative

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10181-1

Project/Site: West Lake Landfill - Filters

Job ID: 160-10181-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20150114 (160-10181-1), WAA-02-AF-PS-20150114 (160-10181-2), WAA-03-AF-PS-20150114 (160-10181-3),
WAA-04-AF-PS-20150114 (160-10181-4), WAA-05-AF-PS-20150114 (160-10181-5) and WAA-00-AF-FB-20150114 (160-10181-6) were
analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/29/2015 and analyzed
on 02/05/2015.

Insufficient sample volume was available to perform a sample duplicate (DUP). The samples are filters that must be split between
multiple analysis. A LCS/LCSD was used instead of a sample duplicate.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ISOTOPIC URANIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20150114 (160-10181-1), WAA-02-AF-PS-20150114 (160-10181-2), WAA-03-AF-PS-20150114 (160-10181-3),
WAA-04-AF-PS-20150114 (160-10181-4), WAA-05-AF-PS-20150114 (160-10181-5) and WAA-00-AF-FB-20150114 (160-10181-6) were
analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/29/2015 and analyzed
on 02/05/2015.

Insufficient sample volume was available to perform a sample duplicate (DUP). The samples are filters that must be split between
multiple analysis. A LCS/LCSD was used instead of a sample duplicate.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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TestAmerica St. Louis
13715 Rider Trail North

Earth City, MO 83045
phone 314.298.8566 fax

Regulatéry Program: [pw v [Cnepes

Chain of Custody Record

efencc

THE LEADER IN ENV!RO‘\!P

AL TESTING

Possible Hazard ldentification:

Comments Section if the lab is to dispose of the sample.

Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the

Sample Disposal ( A fee may be assessed if samples are retained longer than 1

[Orera [Clother: ‘TestAmerica Laboratories, inc.
Client Contact Project Manager: Dave Kinroth Site Contact: Dave Kinroth Date: 1-19-15 COC No:
Tetra Tech, inc. TellFax: 314-517-6798 Lab Contact: Mike Franks Carrier: NA 1 of 1 COCs
415 Oak Street Analysis Turnaround Time Sampler.
Kansas City, MO 64106 ] CALENDAR DAYS [l WORKING DAYS For Lab Use Only:
(816) 412-1786 Phone TAT if different from Below 20 = o Walk-in Client:
(816) 816-410-1748 FAX O 2 weeks z5ls] . E E|E % Lab Sampling:
Project Name: West Lake Landfill Site 0 Lweek Siaid| 2 E 58|
e ~—] @ I
Site: Bridgeton, MO O 2 days sl21£ 1 £1512 g Job / SDG No.:
PO# 1105610 O 1day Elai<|EI<|5| 8135
SEMpTE ME18191518(51%
Sample § Sample {C=Comp, #of {8 2 o|Qiw 5’ S‘ =
Sample Identification Date Time c=orab) | Matrix| Cont [EILI3 | S i<l |2 Sample Specific Notes:
WAA-01-AF-PS-20150114 1114115 11:25 Filter Air |1 XIXPXIXPXIX * 8315 Radium-226 (GFPC)
WAA-02-AF-PS-20150114 11415 | 10:15 | Fiter | Arr | 1 X{ X xix| x| x contingent upon TAR results
WAA-03-AF-PS-20150114 1114115 |- 10:47 | Fitter | Arr | 1 X x| xix|xjx for all samples
WAA-04-AF-PS-20150114 1/14/15 11:08 Filter Air 1 X XIX[XIX|X i
0 WAA-05-AF-PS-20150114 11415 | 10:30 | Fitter | Ar | 1 X{xIx|Ix]x]x —
d O ——
P WAA-00-AF-FB-20150114 1714115 | NA Filter | Ar | 1 XXX xix]x o=
. —
2 B——
= o —————
o —
E——————
————
o
O ——
) cve——
[og——————
S ——
R —

[ANon-Hazard [JRammable - [Clskin Irritant poison B CJunknown [Return to Client [bisposat by Lab Carchivefor___ Months
Special Instructions/QC Requirements & Comments:

Custedy Seals Intact: I Yes 7 no Custody Seal No.: |Cooier Temp ("C): Obs'd: Corr'd: ThermIDNo.y
Relinquished bV Company: Date/Time: ved by any: 1 DatefTime:f

5§~ g@ﬁﬁm\ Tetez Jech i/im/is 1otk "‘W?, . 915/ {7 08

[Relinquished by: Company: Date/Time: Received by: Company: Date/Time'
PO
ge!‘inquished by: Company: Date/Time: Received in Laboratory by: Company: Date/Time:
o

Form No. CA-C-Wi-002, Rev. 4.3, dated 12/05/2013



Login Sample Receipt Checklist

Client: Tetra Tech EM Inc.

Login Number: 10181
List Number: 1
Creator: Clarke, Jill C

Job Number: 160-10181-1

List Source: TestAmerica St. Louis

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? N/A
There are no discrepancies between the containers received and the COC. True
Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica St. Louis
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Definitions/Glossary

Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

TestAmerica Job ID: 160-10181-1

Qualifiers

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.
Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL, RA, RE, IN
DLC
MDA
EDL
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains no Free Liquid

Duplicate error ratio (normalized absolute difference)

Dilution Factor

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision level concentration

Minimum detectable activity

Estimated Detection Limit

Minimum detectable concentration

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative error ratio

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

Page 7 of 18
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Method Summary

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10181-1

Project/Site: West Lake Landfill - Filters

Method Method Description Protocol Laboratory
9315 Total Apha Radium (GFPC) SW846 TAL SL
A-01-R Isotopic Thorium (Alpha Spectrometry) DOE TAL SL
A-01-R Isotopic Uranium (Alpha Spectrometry) DOE TAL SL

Protocol References:
DOE = U.S. Department of Energy
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Page 8 of 18
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Sample Summary
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10181-1
Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID Matrix Collected Received

160-10181-1 WAA-01-AF-PS-20150114 Filter 01/14/1511:25  01/19/15 11:00
160-10181-2 WAA-02-AF-PS-20150114 Filter 01/14/1510:15  01/19/15 11:00
160-10181-3 WAA-03-AF-PS-20150114 Filter 01/14/1510:47  01/19/15 11:00
160-10181-4 WAA-04-AF-PS-20150114 Filter 01/14/1511:06  01/19/15 11:00
160-10181-5 WAA-05-AF-PS-20150114 Filter 01/14/1510:30  01/19/15 11:00
160-10181-6 WAA-00-AF-FB-20150114 Filter 01/14/1500:00  01/19/15 11:00

TestAmerica St. Louis
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QC Sample Results

Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

TestAmerica Job ID: 160-10181-1

Method: 9315 - Total Apha Radium (GFPC)

Lab Sample ID: MB 160-171096/1-A
Matrix: Filter
Analysis Batch: 171817

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 171096

Page 14 of 18

Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Total Alpha Radium -0.1300 U 0.212 0.212 1.00 0.445 pCi/Sample 01/29/15 12:44  02/03/15 19:17 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 100 40-110 01/29/15 12:44  02/03/15 19:17 1
Lab Sample ID: LCS 160-171096/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 171589 Prep Batch: 171096
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Total Alpha 45.0 47.26 475 1.00 0513 pCi/Samp 105  65-150 -
Radium
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 102 40-110
Lab Sample ID: LCSD 160-171096/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 171589 Prep Batch: 171096
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Total Alpha 45.0 43.07 4.37 1.00 0.459 pCi/Samg 96 65-150  0.46 1
Radium
LCSD LCSD
Carrier %Yield Qualifier Limits
Ba Carrier 99.7 40-110
Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Lab Sample ID: MB 160-171102/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 172656 Prep Batch: 171102
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Thorium-228 0.07666 U 0.145 0.145 1.00 0.261 pCi/Sample  01/29/1513:14  02/05/15 13:55 1
Thorium-230 0.3524 0.176 0.178 1.00 0.134 pCi/Sample  01/29/1513:14  02/05/15 13:55 1
Thorium-232 -0.008481 U 0.0170 0.0170 1.00 0.113 pCi/Sample  01/29/1513:14  02/05/15 13:55 1
MB MB
Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac
Thorium-229 86.8 30-110 01/29/15 13:14  02/05/15 13:55 1

TestAmerica St. Louis
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QC Sample Results
Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

TestAmerica Job ID: 160-10181-1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Lab Sample ID: LCS 160-171102/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 172675 Prep Batch: 171102
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Thorium-230 16.1 17.09 1.85 1.00 0.110 pCi/Samg 106 81-118 -
LCS LCS
Tracer %Yield Qualifier Limits
Thorium-229 85.7 30-110
Lab Sample ID: LCSD 160-171102/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 172658 Prep Batch: 171102
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Thorium-230 16.1 17.92 1.93 1.00 0.0607 pCi/Samg 112 81-.118 022 1
LCSD LCSD
Tracer %Yield Qualifier Limits
Thorium-229 84.8 30-110
Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)
Lab Sample ID: MB 160-171103/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 172646 Prep Batch: 171103
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Uranium-233/234 0.06692 U 0.0881 0.0883 1.00 0.139 pCi/Sample 01/29/1513:14  02/05/15 13:49 1
Uranium-235/236 0.04164 U 0.0775 0.0776 1.00 0.145 pCi/Sample 01/29/1513:14  02/05/15 13:49 1
Uranium-238 0.01230 U 0.0457 0.0457 1.00 0.117 pCi/Sample 01/29/1513:14  02/05/15 13:49 1
MB MB
Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac
Uranium-232 79.1 30-110 01/29/15 13:14  02/05/15 13:49 1
Lab Sample ID: LCS 160-171103/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 172647 Prep Batch: 171103
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Uranium-233/23 255 25.28 2.56 1.00 0.150 pCi/Samg 99 84 .120
4
Uranium-238 26.0 26.31 2.65 1.00 0.133 pCi/Samg 101 82.122
LCS LCS
Tracer %Yield Qualifier Limits
Uranium-232 83.0 30-110

Page 15 of 18

TestAmerica St. Louis

2/18/2015



QC Sample Results

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10181-1
Project/Site: West Lake Landfill - Filters

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) (Continued)

Lab Sample ID: LCSD 160-171103/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 172648 Prep Batch: 171103
Total

Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Uranium-233/23 255 25.49 2.59 1.00 0.168 pCi/Samg 100 84_.120  0.04 1
4
Uranium-238 26.0 26.27 2.66 1.00 0.0625 pCi/Samg 101 82.122 0.01 1

LCSD LCSD

Tracer %Yield Qualifier Limits
Uranium-232 83.8 30-110

TestAmerica St. Louis
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Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

QC Association Summary

TestAmerica Job ID: 160-10181-1

Rad

Prep Batch: 171096

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10181-1 WAA-01-AF-PS-20150114 Total/NA Filter DPS-0
160-10181-2 WAA-02-AF-PS-20150114 Total/NA Filter DPS-0
160-10181-3 WAA-03-AF-PS-20150114 Total/NA Filter DPS-0
160-10181-4 WAA-04-AF-PS-20150114 Total/NA Filter DPS-0
160-10181-5 WAA-05-AF-PS-20150114 Total/NA Filter DPS-0
160-10181-6 WAA-00-AF-FB-20150114 Total/NA Filter DPS-0
LCS 160-171096/2-A Lab Control Sample Total/NA Filter DPS-0
LCSD 160-171096/3-A Lab Control Sample Dup Total/NA Filter DPS-0
MB 160-171096/1-A Method Blank Total/NA Filter DPS-0
Prep Batch: 171102
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10181-1 WAA-01-AF-PS-20150114 Total/NA Filter ExtChrom
160-10181-2 WAA-02-AF-PS-20150114 Total/NA Filter ExtChrom
160-10181-3 WAA-03-AF-PS-20150114 Total/NA Filter ExtChrom
160-10181-4 WAA-04-AF-PS-20150114 Total/NA Filter ExtChrom
160-10181-5 WAA-05-AF-PS-20150114 Total/NA Filter ExtChrom
160-10181-6 WAA-00-AF-FB-20150114 Total/NA Filter ExtChrom
LCS 160-171102/2-A Lab Control Sample Total/NA Filter ExtChrom
LCSD 160-171102/3-A Lab Control Sample Dup Total/NA Filter ExtChrom
MB 160-171102/1-A Method Blank Total/NA Filter ExtChrom
Prep Batch: 171103

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10181-1 WAA-01-AF-PS-20150114 Total/NA Filter ExtChrom
160-10181-2 WAA-02-AF-PS-20150114 Total/NA Filter ExtChrom
160-10181-3 WAA-03-AF-PS-20150114 Total/NA Filter ExtChrom
160-10181-4 WAA-04-AF-PS-20150114 Total/NA Filter ExtChrom
160-10181-5 WAA-05-AF-PS-20150114 Total/NA Filter ExtChrom
160-10181-6 WAA-00-AF-FB-20150114 Total/NA Filter ExtChrom
LCS 160-171103/2-A Lab Control Sample Total/NA Filter ExtChrom
LCSD 160-171103/3-A Lab Control Sample Dup Total/NA Filter ExtChrom
MB 160-171103/1-A Method Blank Total/NA Filter ExtChrom
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Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Tracer/Carrier Summary

TestAmerica Job ID: 160-10181-1

Method: 9315 - Total Apha Radium (GFPC)

Matrix: Filter Prep Type: Total/NA
Percent Yield (Acceptance Limits)
Ba
Lab Sample ID Client Sample ID (40-110)
160-10181-1 WAA-01-AF-PS-20150114 105
160-10181-2 WAA-02-AF-PS-20150114 106
160-10181-3 WAA-03-AF-PS-20150114 105
160-10181-4 WAA-04-AF-PS-20150114 108
160-10181-5 WAA-05-AF-PS-20150114 104
160-10181-6 WAA-00-AF-FB-20150114 105
LCS 160-171096/2-A Lab Control Sample 102
LCSD 160-171096/3-A Lab Control Sample Dup 99.7
MB 160-171096/1-A Method Blank 100
Tracer/Carrier Legend
Ba = Ba Carrier

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Prep Type: Total/NA

Matrix: Filter
Percent Yield (Acceptance Limits)
Th-229
Lab Sample ID Client Sample ID (30-110)
160-10181-1 WAA-01-AF-PS-20150114 85.8
160-10181-2 WAA-02-AF-PS-20150114 81.8
160-10181-3 WAA-03-AF-PS-20150114 90.7
160-10181-4 WAA-04-AF-PS-20150114 82.2
160-10181-5 WAA-05-AF-PS-20150114 88.4
160-10181-6 WAA-00-AF-FB-20150114 90.3
LCS 160-171102/2-A Lab Control Sample 85.7
LCSD 160-171102/3-A Lab Control Sample Dup 84.8
MB 160-171102/1-A Method Blank 86.8
Tracer/Carrier Legend
Th-229 = Thorium-229

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Matrix: Filter Prep Type: Total/NA
Percent Yield (Acceptance Limits)
uU-232
Lab Sample ID Client Sample ID (30-110)
160-10181-1 WAA-01-AF-PS-20150114 91.3
160-10181-2 WAA-02-AF-PS-20150114 95.2
160-10181-3 WAA-03-AF-PS-20150114 87.9
160-10181-4 WAA-04-AF-PS-20150114 82.3
160-10181-5 WAA-05-AF-PS-20150114 78.3
160-10181-6 WAA-00-AF-FB-20150114 90.5
LCS 160-171103/2-A Lab Control Sample 83.0
LCSD 160-171103/3-A Lab Control Sample Dup 83.8
MB 160-171103/1-A Method Blank 791
Tracer/Carrier Legend
U-232 = Uranium-232
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Tetra Tech, Inc.
DATA VALIDATION REPORT

LEVEL Il
Site: West Lake Landfill Site, Bridgeton, Missouri
Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri)
Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech)
Review Date February 25, 2015

Sample Delivery Group (SDG): J10273

WAA-01-AF-PS-20150121, WAA-02-AF-PS-20150121, WAA-03-
AF-PS-20150121, WAA-04-AF-PS-20150121, WAA-05-AF-PS-
20150121, and WAA-00-AF-FB-20150121

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank

Sample Numbers:

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document “Review of Data
Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-
Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other
criteria specified in the applicable methods.

The review was intended to identify problems and quality control (QC) deficiencies that were readily
apparent from the summary data package. The following sections discuss any problems or deficiencies
that were found, and data qualifications applied because of hon-compliant QC. The data review was
limited to the available field and laboratory QC information submitted with the project-specific data
package.

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were
assessed, and any qualifications made to the data accorded with those documents.

V., % o

25 February 2015

Certified by Harry Ellis, Chemist Date

10319025140058.000 1 SDG J10273



10319025140058.000

DATA VALIDATION QUALIFIERS

The analyte was not detected above the reported sample quantitation limit.

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation limit, which is
estimated.

The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. Presence or absence of the analyte cannot be verified.

2 SDG J10273



DATA ASSESSMENT

Sample delivery group (SDG) J10273 included five (5) environmental air (filter) samples and one (1) QC
sample (a field blank). Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method
9315 and for isotopic (alpha-emitting) thorium and radium by Department of Energy (DOE) Method A-
01-R. The following summarizes the data validation that was performed.

RADIOANALYTICAL ANALYSES
I Holding Time and Chain of Custody (COC) Requirements

The samples were received by the laboratory and analyzed within the established holding time of 6
months from sample collection to analysis. No data were qualified.

Il. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Insufficient sample was available for MS/MSD analyses. Duplicate LCS analysis provided adequate data
on precision and accuracy. No qualifications were applied.

Il. Blanks

The laboratory (method) blank and field blank yielded low activities for two (of three) thorium isotopes
and for none (of three) uranium isotopes. No qualifications were applied.

V. Laboratory Control Sample (LCS)

All percent recoveries and relative percent differences from the duplicate LCS analyses were within
established control limits.

V. Surrogates

These radioanalytical methods use a “carrier” or “tracer”, whose recovery serves the same functions as
surrogate recoveries. All carrier and tracer recoveries were within the laboratory’s QC limits. No
qualifications were applied.

VI. Comments

All detected results were less than their reporting limits (“RL”). These extrapolations should be qualified
as estimated (flagged “J”).

VII. Overall Assessment of Data

Overall data quality is acceptable, with few qualifications applied. All data are usable as qualified for
their intended purposes.
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Case Narrative

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10273-1
Project/Site: West Lake Landfill - Filters

Job ID: 160-10273-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-10273-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the
application methods. TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a %
solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the
client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 1/26/2015 11:30 AM; the samples arrived in good condition, properly preserved. The temperature of the
cooler at receipt was 18.0° C.

TOTAL ALPHA RADIUM (GFPC)

Samples WAA-01-AF-PS-20150121 (160-10273-1), WAA-02-AF-PS-20150121 (160-10273-2), WAA-03-AF-PS-20150121 (160-10273-3),
WAA-04-AF-PS-20150121 (160-10273-4), WAA-05-AF-PS-20150121 (160-10273-5) and WAA-00-AF-FB-20150121 (160-10273-6) were
analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 02/02/2015 and
analyzed on 02/10/2015.

Insufficient sample volume was available to perform a sample duplicate (DUP). The samples are filters that must be split between
multiple analysis. A LCS/LCSD was used instead of a sample duplicate.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

TestAmerica St. Louis
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Case Narrative

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10273-1
Project/Site: West Lake Landfill - Filters

Job ID: 160-10273-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

Samples WAA-01-AF-PS-20150121 (160-10273-1), WAA-02-AF-PS-20150121 (160-10273-2), WAA-03-AF-PS-20150121 (160-10273-3),
WAA-04-AF-PS-20150121 (160-10273-4), WAA-05-AF-PS-20150121 (160-10273-5) and WAA-00-AF-FB-20150121 (160-10273-6) were
analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 02/02/2015 and analyzed
on 02/12/2015.

Insufficient sample volume was available to perform a sample duplicate (DUP). The samples are filters that must be split between
multiple analysis. A LCS/LCSD was used instead of a sample duplicate.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ISOTOPIC URANIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20150121 (160-10273-1), WAA-02-AF-PS-20150121 (160-10273-2), WAA-03-AF-PS-20150121 (160-10273-3),
WAA-04-AF-PS-20150121 (160-10273-4), WAA-05-AF-PS-20150121 (160-10273-5) and WAA-00-AF-FB-20150121 (160-10273-6) were
analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 02/02/2015 and analyzed
on 02/11/2015.

Insufficient sample volume was available to perform a sample duplicate (DUP). The samples are filters that must be split between
multiple analysis. A LCS/LCSD was used instead of a sample duplicate.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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TestAmerica St. Louis
13715 Rider Trail North

Earth City, MO 63045
phone 314.298.8566 fax

Chain of Custody Record

[CRcrA | Cother:

TestAmerica

THE LEADER IN ENVIROMMENTAL TESTING

Regulatory Program: Cow  [Cweoes TestAmerica Laboratories, Inc.
Client Contact Project Manager: Dave Kinroth Site Contact: Dave Kinroth Date: 1-26-15 COC Ne:
Tetra Tech, Inc.. Tel/Fax: 314-517-6798 Lab Contact: Mike Franks Carrier: NA 1 of __ 1 COCs
415 Oak Street Analysis Turnaround Time Sampler:
Kansas City, MO 64106 [[] CALENDAR DAYS WORKING DAYS For Lab Use Only:
(816) 412-1786 Phone TAT if different from Below ___. 20 =2 Iy 'Walk-in Client:
(816) 816-410-1748 FAX O 2 weeks =SSR § ElElk Lab Sampling:
Project Name: West Lake Landfill Site O 1 week “Io12121815|6le
Site: Bridgeton, MO 0 2 days sl2l£1C1=17 (218 Job / SDG No..
PO# 1105610 O 1 day SRR EEHEE
S aI=1 21015181818
siElsixici=1—|x
. b~ RCIN BN 4
Sample | Sample (;gf:p, #of gg 2|8 E < g =
Sample Identification Date Time c=cmb) |Matrix| cont {E|EIR |G |8 12 |9 Sample Specific Notes:
WAA-01-AF-PS-20150121 1/21/15 11:22 Filter Air 1 XP X x| xixi x| * 9315 Radium-226 (GFPC)
WAA-02-AF-PS-20150121 121115 | 10:15 | Fiter | Arr | 1 x| x{xIxix|x contingent upon TAR results
WAA-03-AF-PS-20150121 1721715 | 10:53 | Fiter | Arr | 1 X xxx| x| x for all samples
WAA-04-AF-PS-20150121 121115 11:08 Filter Air 1 XXX XEXEX
E’ WAA-05-AF-PS-20150121 1121115 10:31 Filter Air 1 XEXIX[X{XIX
8§
ﬁ WAA-00-AF-FB-20150121 172115 | NA Filter | Air | 1 XX x{xIxix 3
160-10273 Chain of Custody

Possible Hazard Identification:

Comments Section if the lab is to dispose of the sample.

Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the

Sample Disposal { A fee may be assessed if samples are retained longer than 1 month})

[“iNon-Hazard CiAammable [Clskin Irritant [poison B [ unknown [JRetumn to Client CIpisposal by Lab Carchivefor__ Months
Special Instructions/QC Requirements & Comments:
Custody Seals Intact: ﬁ Yes [ No Custody Seal No.: |Cooler Temp. (’C)‘: Obs'd: Corr'd:, Therm ID No.:
Relinquished by, .— Company: Date/T {me: \ Recglved by: Company: Date/Time:
o) B Qoo Totra Techh  |mswmsitsd 5 <77 T4 Folie 255
MRelinquished by: ) Company: Date/Time: Received by: S\ Company: Date/Time:
Y
0
fglelinquished by: Company: Date/Time: Received in Laboratory by: Company: Date/Time:
|. R
@

Form No. CA-C-WI1-002, Rev. 4.3, dated 12/05/2013
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Login Sample Receipt Checklist

Client: Tetra Tech EM Inc.

Login Number: 10273
List Number: 1
Creator: Daniels, Brian J

Job Number: 160-10273-1

List Source: TestAmerica St. Louis

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a True
survey meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? N/A
There are no discrepancies between the containers received and the COC. True
Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica St. Louis
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Definitions/Glossary

Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

TestAmerica Job ID: 160-10273-1

Qualifiers

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.
Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL, RA, RE, IN
DLC
MDA
EDL
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains no Free Liquid

Duplicate error ratio (normalized absolute difference)

Dilution Factor

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision level concentration

Minimum detectable activity

Estimated Detection Limit

Minimum detectable concentration

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative error ratio

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)
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Method Summary
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10273-1
Project/Site: West Lake Landfill - Filters

Method Method Description Protocol Laboratory
9315 Total Apha Radium (GFPC) SW846 TAL SL
A-01-R Isotopic Thorium (Alpha Spectrometry) DOE TAL SL
A-01-R Isotopic Uranium (Alpha Spectrometry) DOE TAL SL

Protocol References:
DOE = U.S. Department of Energy
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10273-1
Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID Matrix Collected Received

160-10273-1 WAA-01-AF-PS-20150121 Filter 01/21/1511:22  01/26/15 11:30
160-10273-2 WAA-02-AF-PS-20150121 Filter 01/21/1510:15  01/26/15 11:30
160-10273-3 WAA-03-AF-PS-20150121 Filter 01/21/1510:53  01/26/15 11:30
160-10273-4 WAA-04-AF-PS-20150121 Filter 01/21/1511:08  01/26/15 11:30
160-10273-5 WAA-05-AF-PS-20150121 Filter 01/21/1510:31  01/26/15 11:30
160-10273-6 WAA-00-AF-FB-20150121 Filter 01/21/1500:00  01/26/15 11:30

TestAmerica St. Louis
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QC Sample Results
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10273-1
Project/Site: West Lake Landfill - Filters

Method: 9315 - Total Apha Radium (GFPC)

Lab Sample ID: MB 160-171582/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 173100 Prep Batch: 171582
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Total Alpha Radium 0.03252 U 0.205 0.205 1.00 0.381 pCi/Sample 02/02/1513:30  02/10/15 12:10 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 95.3 40-110 02/02/15 13:30  02/10/15 12:10 1
Lab Sample ID: LCS 160-171582/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 173651 Prep Batch: 171582
Total

Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Total Alpha 45.0 4227 417 1.00 0.333 pCi/Samg 94 65.150 -
Radium

LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 96.8 40-110
Lab Sample ID: LCSD 160-171582/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 173651 Prep Batch: 171582
Total

Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Total Alpha 45.0 38.69 3.85 1.00 0.360 pCi/Samg 86 65-150  0.45 1
Radium

LCSD LCSD

Carrier %Yield Qualifier Limits
Ba Carrier 97.1 40-110

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Lab Sample ID: MB 160-171556/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 174062 Prep Batch: 171556
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Thorium-228 0.3207 0.165 0.167 1.00 0.130 pCi/Sample  02/02/1510:42  02/12/15 18:32 1
Thorium-230 0.3532 0.176 0.178 1.00 0.146 pCi/Sample  02/02/1510:42  02/12/15 18:32 1
Thorium-232 -0.01646 U 0.0233 0.0233 1.00 0.130 pCi/Sample  02/02/1510:42  02/12/15 18:32 1
MB MB
Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac
Thorium-229 84.8 30-110 02/02/15 10:42  02/12/15 18:32 1

TestAmerica St. Louis
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Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

QC Sample Results

TestAmerica Job ID: 160-10273-1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Lab Sample ID: LCS 160-171556/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 174063 Prep Batch: 171556
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Thorium-230 16.1 18.01 1.91 1.00 0.0574 pCi/Samg 112 81-118 -
LCS LCS
Tracer %Yield Qualifier Limits
Thorium-229 88.7 30-110
Lab Sample ID: LCSD 160-171556/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 174065 Prep Batch: 171556
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Thorium-230 16.1 18.73 2.01 1.00 0.0632 pCi/Samg 117 81-118  0.18 1
LCSD LCSD
Tracer %Yield Qualifier Limits
Thorium-229 82.3 30-110
Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)
Lab Sample ID: MB 160-171559/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 173515 Prep Batch: 171559
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Uranium-233/234 0.06663 U 0.0835 0.0837 1.00 0.131 pCi/Sample 02/02/1510:42  02/11/15 13:45 1
Uranium-235/236 -0.01843 U 0.0261 0.0261 1.00 0.145 pCi/Sample 02/02/1510:42  02/11/15 13:45 1
Uranium-238 0.0000 U 0.0148 0.0148 1.00 0.0532 pCi/Sample 02/02/1510:42  02/11/15 13:45 1
MB MB
Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac
Uranium-232 99.3 30-110 02/02/1510:42  02/11/15 13:45 1
Lab Sample ID: LCS 160-171559/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 173517 Prep Batch: 171559
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Uranium-233/23 255 24.82 2.51 1.00 0.182 pCi/Samg 97 84 .120
4
Uranium-238 26.0 26.31 2.64 1.00 0.192 pCi/Samg 101 82.122
LCS LCS
Tracer %Yield Qualifier Limits
Uranium-232 89.3 30-110
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QC Sample Results

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10273-1
Project/Site: West Lake Landfill - Filters

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) (Continued)

Lab Sample ID: LCSD 160-171559/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 173518 Prep Batch: 171559
Total

Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Uranium-233/23 255 25.29 2.56 1.00 0.132 pCi/Samg 99  84.120  0.09 1
4
Uranium-238 26.0 26.20 2.63 1.00 0.0601 pCi/Samg 101 82.122 0.02 1

LCSD LCSD

Tracer %Yield Qualifier Limits
Uranium-232 87.7 30-110

TestAmerica St. Louis
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Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

QC Association Summary

TestAmerica Job ID: 160-10273-1

Rad

Prep Batch: 171556

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10273-1 WAA-01-AF-PS-20150121 Total/NA Filter ExtChrom
160-10273-2 WAA-02-AF-PS-20150121 Total/NA Filter ExtChrom
160-10273-3 WAA-03-AF-PS-20150121 Total/NA Filter ExtChrom
160-10273-4 WAA-04-AF-PS-20150121 Total/NA Filter ExtChrom
160-10273-5 WAA-05-AF-PS-20150121 Total/NA Filter ExtChrom
160-10273-6 WAA-00-AF-FB-20150121 Total/NA Filter ExtChrom
LCS 160-171556/2-A Lab Control Sample Total/NA Filter ExtChrom
LCSD 160-171556/3-A Lab Control Sample Dup Total/NA Filter ExtChrom
MB 160-171556/1-A Method Blank Total/NA Filter ExtChrom
Prep Batch: 171559
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10273-1 WAA-01-AF-PS-20150121 Total/NA Filter ExtChrom
160-10273-2 WAA-02-AF-PS-20150121 Total/NA Filter ExtChrom
160-10273-3 WAA-03-AF-PS-20150121 Total/NA Filter ExtChrom
160-10273-4 WAA-04-AF-PS-20150121 Total/NA Filter ExtChrom
160-10273-5 WAA-05-AF-PS-20150121 Total/NA Filter ExtChrom
160-10273-6 WAA-00-AF-FB-20150121 Total/NA Filter ExtChrom
LCS 160-171559/2-A Lab Control Sample Total/NA Filter ExtChrom
LCSD 160-171559/3-A Lab Control Sample Dup Total/NA Filter ExtChrom
MB 160-171559/1-A Method Blank Total/NA Filter ExtChrom
Prep Batch: 171582

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10273-1 WAA-01-AF-PS-20150121 Total/NA Filter DPS-0
160-10273-2 WAA-02-AF-PS-20150121 Total/NA Filter DPS-0
160-10273-3 WAA-03-AF-PS-20150121 Total/NA Filter DPS-0
160-10273-4 WAA-04-AF-PS-20150121 Total/NA Filter DPS-0
160-10273-5 WAA-05-AF-PS-20150121 Total/NA Filter DPS-0
160-10273-6 WAA-00-AF-FB-20150121 Total/NA Filter DPS-0
LCS 160-171582/2-A Lab Control Sample Total/NA Filter DPS-0
LCSD 160-171582/3-A Lab Control Sample Dup Total/NA Filter DPS-0
MB 160-171582/1-A Method Blank Total/NA Filter DPS-0
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Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Tracer/Carrier Summary

TestAmerica Job ID: 160-10273-1

Method: 9315 - Total Apha Radium (GFPC)

Matrix: Filter Prep Type: Total/NA
Percent Yield (Acceptance Limits)

Ba

Lab Sample ID Client Sample ID (40-110)

160-10273-1 WAA-01-AF-PS-20150121 103

160-10273-2 WAA-02-AF-PS-20150121 106

160-10273-3 WAA-03-AF-PS-20150121 104

160-10273-4 WAA-04-AF-PS-20150121 107

160-10273-5 WAA-05-AF-PS-20150121 105

160-10273-6 WAA-00-AF-FB-20150121 103

LCS 160-171582/2-A Lab Control Sample 96.8

LCSD 160-171582/3-A Lab Control Sample Dup 97.1

MB 160-171582/1-A Method Blank 95.3

Tracer/Carrier Legend

Ba = Ba Carrier

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Prep Type: Total/NA

Matrix: Filter
Percent Yield (Acceptance Limits)
Th-229
Lab Sample ID Client Sample ID (30-110)
160-10273-1 WAA-01-AF-PS-20150121 77.3
160-10273-2 WAA-02-AF-PS-20150121 92.7
160-10273-3 WAA-03-AF-PS-20150121 83.4
160-10273-4 WAA-04-AF-PS-20150121 82.7
160-10273-5 WAA-05-AF-PS-20150121 92.2
160-10273-6 WAA-00-AF-FB-20150121 88.1
LCS 160-171556/2-A Lab Control Sample 88.7
LCSD 160-171556/3-A Lab Control Sample Dup 82.3
MB 160-171556/1-A Method Blank 84.8
Tracer/Carrier Legend
Th-229 = Thorium-229

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Matrix: Filter Prep Type: Total/NA
Percent Yield (Acceptance Limits)
uU-232
Lab Sample ID Client Sample ID (30-110)
160-10273-1 WAA-01-AF-PS-20150121 92.0
160-10273-2 WAA-02-AF-PS-20150121 85.0
160-10273-3 WAA-03-AF-PS-20150121 96.7
160-10273-4 WAA-04-AF-PS-20150121 89.5
160-10273-5 WAA-05-AF-PS-20150121 92.1
160-10273-6 WAA-00-AF-FB-20150121 95.2
LCS 160-171559/2-A Lab Control Sample 89.3
LCSD 160-171559/3-A Lab Control Sample Dup 87.7
MB 160-171559/1-A Method Blank 99.3
Tracer/Carrier Legend
U-232 = Uranium-232
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Tetra Tech, Inc.
DATA VALIDATION REPORT

LEVEL Il
Site: West Lake Landfill Site, Bridgeton, Missouri
Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri)
Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech)
Review Date February 25, 2015

Sample Delivery Group (SDG): J10333

WAA-01-AF-PS-20150128, WAA-02-AF-PS-20150128, WAA-03-
AF-PS-20150128, WAA-04-AF-PS-20150128, WAA-05-AF-PS-
20150128, and WAA-00-AF-FB-20150128

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank

Sample Numbers:

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document “Review of Data
Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-
Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other
criteria specified in the applicable methods.

The review was intended to identify problems and quality control (QC) deficiencies that were readily
apparent from the summary data package. The following sections discuss any problems or deficiencies
that were found, and data qualifications applied because of hon-compliant QC. The data review was
limited to the available field and laboratory QC information submitted with the project-specific data
package.

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were
assessed, and any qualifications made to the data accorded with those documents.

V., % o

25 February 2015

Certified by Harry Ellis, Chemist Date

10319025140058.000 1 SDG J10333



10319025140058.000

DATA VALIDATION QUALIFIERS

The analyte was not detected above the reported sample quantitation limit.

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation limit, which is
estimated.

The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. Presence or absence of the analyte cannot be verified.

2 SDG J10333



DATA ASSESSMENT

Sample delivery group (SDG) J10333 included five (5) environmental air (filter) samples and one (1) QC
samples (a field blank). Samples were analyzed for gross alpha and beta radiation by EPA SW-846
Method 9310 and for cesium-137 and other gamma-emitters by Department of Energy (DOE) Method
Ga-01-R. The following summarizes the data validation that was performed.

RADIOANALYTICAL ANALYSES
I Holding Time and Chain of Custody (COC) Requirements

The samples were received by the laboratory and analyzed within the established holding time of 6
months from sample collection to analysis. No data were qualified.

Il. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses are not practical for air analyses. LCS and duplicate sample analysis provided
adequate data on precision and accuracy. No qualifications were applied.

1. Blanks

The laboratory (method) blank yielded no detectable activities and the field blank a low beta activity. The
other field samples yielded more than 5 times the field blank beta activity, so no further qualifications
were applied.

V. Laboratory Control Sample (LCS)

All percent recoveries from the LCS analyses were within established control limits. No qualifications
were applied.

V. Surrogates
Surrogates are not used in these radioanalytical methods.
VI Comments

Some detected activities were less than their reporting limits (“RL”). These extrapolations should be
qualified as estimated (flagged “J”).

VII. Overall Assessment of Data

Overall data quality is acceptable, with no significant qualifications applied. All data are usable as
qualified for their intended purposes.

10319025140058.000 3 SDG J10333
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10333-2
Project/Site: West Lake Landfill - Filters

Job ID: 160-10333-2

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-10333-2

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the
application methods. TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a %
solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the
client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 02/02/2015; the samples arrived in good condition and properly preserved. The temperature of the coolers
at receipt was 19.0° C.

GROSS ALPHA AND GROSS BETA RADIOACTIVITY

Samples WAA-01-AF-PS-20150128 (160-10333-1), WAA-02-AF-PS-20150128 (160-10333-2), WAA-03-AF-PS-20150128 (160-10333-3),
WAA-04-AF-PS-20150128 (160-10333-4), WAA-05-AF-PS-20150128 (160-10333-5) and WAA-00-AF-FB-20150128 (160-10333-6) were
analyzed for Gross Alpha and Gross Beta Radioactivity in accordance with SW846 9310. The samples were prepared and analyzed on
02/03/2015.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 & OTHER GAMMA EMITTERS (GS)
Samples WAA-01-AF-PS-20150128 (160-10333-1), WAA-02-AF-PS-20150128 (160-10333-2), WAA-03-AF-PS-20150128 (160-10333-3),
WAA-04-AF-PS-20150128 (160-10333-4), WAA-05-AF-PS-20150128 (160-10333-5) and WAA-00-AF-FB-20150128 (160-10333-6) were

TestAmerica St. Louis
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Case Narrative

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10333-2
Project/Site: West Lake Landfill - Filters

Job ID: 160-10333-2 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

analyzed for Radium-226 & Other Gamma Emitters (GS) in accordance with GA-01-R. The samples were prepared and analyzed on
02/03/2015.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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TestAmerica St. Louis
13715 Rider Trail North

Earth City, MO 63045

Regulatory Program:

Chain of Custody Record

TestAmerica

THE L:AQER iN ENY tR(}h.h%:N}S\L T:ST{NG

phone 314.298.8566 fax Cow  [Oweoss . [Rera [[lother: TestAmenca Laboratones, Inc.
Client Contact Project Manager: Dave Kinroth Site Contact: Dave Kinroth Date: 2-2-15 COC Ne:
Tetra Tech, Inc. Tel/Fax: 314-517-6798 Lab Contact: Mike Franks Carrier: NA . of __1___ COCs
415 Oak Street Analysis Turnaround Time Sampler:
Kansas City, MO 64106 [[] cALENDAR DAYS [¥] WORKING DAYS For Lab Use Oniy:
(816) 412-1786 Phone TAT if different from Below 20, 4 ) Walk-in Client:
(816) 516-410-1748 FAX O 2weeks z|5| =], § ElE|L Lab Sampling:
Project Name: West Lake Landfill Site O 1 week 1ol | 2181518 ]e
> - ~ 7] =B AN
Site: Bridgeton, MO I} 2 days ry g -_g E|£ P e 2 Job / SDG No.:
PO# 1105610 O 1 day Elal<|21=18]5815
A EHEMEIEIE:
Type HE MM
Sample | Sample {c=Comp, #of |8 2lele [ 5’ g' 5
Sample ldentification Date Time e=Grab} |Matrixj Cont |TI£IQ 5 [ Sample Specific Notes:
WAA-01-AF-PS-20150128 1/28/15 11:12 Filter Air 1 XX XXX X * 9315 Radium-228 (GFPC)
WAA-02-AF-PS-20150128 1128156 | 10:12 | Fiter | Arr | 1 x| x| x{x| x| x contingent upon TAR resuits
WAA03-AF-PS-20150128 1128115 | 10:40 | Fitter | Ar | 1 x| x| x|x|x|x for all samples
WAA-04-AF-PS-20150128 1/28/15 | 10:58 Filter Air 1 XIXEX[XPX]X
= :
W) WAA-05-AF-PS-20150128 1/28/15 10:25 Filter Air 1 XXX XXX
?., WAA-00-AF-FB-20150128 ‘i/28115 NA Fiter | Air 1 Xy XXX XX
D
=4
Chain of Custody ]

IPossible Hazard Identification:

Comments Section if the lab is to dispose of the sample.

Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the

[¥INon-Hazard [Isammable [skin Irritant

[peoison B Tunknown

Sampie Disposal { A fee may be assessed if samples are retained longer than 1 month)

[TReturn to Client [pisposat by Lab Carchive for. Months

Special Instructions/QC Requirements & Comments: .

Custody Seals Intact: TT Yes [ no Custody Seal No.: |Cooler Temp. (°C): Obs'd: Corr'd: Therm ID No.:_
Relinquished by=—r"" %v 7 ’iga DatefTime: (w ny: DatefTime: j

(“! S ? . :
h,m/ui, NZ&&W e ’rec% if28f1s 1324 /§ };5 N 22K [ 1324

HRelinquished by: Company: Date/Time: Received by: Company: Date/Time:
D ' :

elinquished by: Company: Date/Time: Received in Laboratory by: Company: Date/Time:
f—

Form No. CA-C-WI-002, Rev. 4.3, dated 12/05/2013

__-_H_ ...... N



Login Sample Receipt Checklist

Client: Tetra Tech EM Inc.

Login Number: 10333
List Number: 1
Creator: Clarke, Jill C

Job Number: 160-10333-2

List Source: TestAmerica St. Louis

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? N/A
There are no discrepancies between the containers received and the COC. True
Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica St. Louis
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Definitions/Glossary

Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

TestAmerica Job ID: 160-10333-2

Qualifiers

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.
Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL, RA, RE, IN
DLC
MDA
EDL
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains no Free Liquid

Duplicate error ratio (normalized absolute difference)

Dilution Factor

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision level concentration

Minimum detectable activity

Estimated Detection Limit

Minimum detectable concentration

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative error ratio

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

Page 7 of 15
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Method Summary
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10333-2
Project/Site: West Lake Landfill - Filters

Method Method Description Protocol Laboratory
9310 Gross Alpha / Beta (GFPC) SW846 TAL SL
GA-01-R Cesium-137 & Other Gamma Emitters (GS) DOE TAL SL

Protocol References:
DOE = U.S. Department of Energy
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10333-2
Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID Matrix Collected Received

160-10333-1 WAA-01-AF-PS-20150128 Filter 01/28/1511:12  02/02/15 13:20
160-10333-2 WAA-02-AF-PS-20150128 Filter 01/28/1510:12  02/02/15 13:20
160-10333-3 WAA-03-AF-PS-20150128 Filter 01/28/1510:40  02/02/15 13:20
160-10333-4 WAA-04-AF-PS-20150128 Filter 01/28/1510:58  02/02/15 13:20
160-10333-5 WAA-05-AF-PS-20150128 Filter 01/28/1510:25  02/02/15 13:20
160-10333-6 WAA-00-AF-FB-20150128 Filter 01/28/1500:00  02/02/15 13:20

TestAmerica St. Louis
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Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill - Filters

QC Sample Results

TestAmerica Job ID: 160-10333-2

Method: 9310 - Gross Alpha / Beta (GFPC)

Lab Sample ID: MB 160-171848/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 171819 Prep Batch: 171848
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Gross Alpha -0.01722 U 0.124 0.124 10.0 0.297 pCi/Sample 02/03/1513:35  02/03/15 19:22 1
Gross Beta 0.1664 U 0.221 0.221 10.0 0.370 pCi/Sample 02/03/1513:35  02/03/15 19:22 1
Lab Sample ID: LCS 160-171848/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 171819 Prep Batch: 171848
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Gross Alpha 5.37 5.461 1.01 10.0 0.358 pCi/Samg 102 75-125 -
Lab Sample ID: LCSB 160-171848/3-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 171819 Prep Batch: 171848
Total
Spike LCSB LCSB Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Gross Beta 17.9 18.32 2.19 10.0 0.372 pCi/Samg 103 75-125 -
Lab Sample ID: 160-10333-1 DU Client Sample ID: WAA-01-AF-PS-20150128
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 171817 Prep Batch: 171848
Total
Sample Sample DU DU Uncert. RER
Analyte Result Qual Result Qual (20+/-) RL MDC Unit RER Limit
Gross Alpha 0.359 0.3520 0.250 10.0 0.324 pCi/Samg 0.01 1
Gross Beta 10.7 11.41 1.48 10.0 0.371 pCi/Samg 0.24 1
Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)
Lab Sample ID: MB 160-171851/1-A Client Sample ID: Method Blank
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 171877 Prep Batch: 171851
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Cesium-137 -3.554 U 24.9 24.9 20.0 15.3 pCi/Sample 02/03/1513:37  02/03/15 18:42 1
Count Total
Other Detected MB MB Uncert. Uncert.
Radionuclides Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Other Detected None pCi/Sample 02/03/16 13:37  02/03/15 18:42 1
| Radionuclide
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QC Sample Results

Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10333-2
Project/Site: West Lake Landfill - Filters

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

Lab Sample ID: LCS 160-171851/2-A Client Sample ID: Lab Control Sample
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 171879 Prep Batch: 171851
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Americium-241 32000 31400 3270 117 pCi/Samg 98 87-116
Cesium-137 11100 10780 1130 20.0 64.4 pCi/Samg 97 87-120
Cobalt-60 11700 11610 1170 40.7 pCi/Samg 99 87-115
Lab Sample ID: 160-10333-1 DU Client Sample ID: WAA-01-AF-PS-20150128
Matrix: Filter Prep Type: Total/NA
Analysis Batch: 171882 Prep Batch: 171851
Total
Sample Sample DU DU Uncert. RER
Analyte Result Qual Result Qual (20+/-) RL MDC Unit RER Limit
Cesium-137 -0.386 U 0.9008 U 3.92 20.0 7.21 pCi/Samg 017 1
Total
Other Detected Sample Sample DU DU Uncert. RER
Radionuclides Result Qual Result Qual (20+/-) RL MDC Unit RER  Limit
Other Detected None None pCi/Samy S
| Radionuclide

TestAmerica St. Louis
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QC Association Summary
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10333-2
Project/Site: West Lake Landfill - Filters

Rad

Prep Batch: 171848

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10333-1 WAA-01-AF-PS-20150128 Total/NA Filter None
160-10333-1 DU WAA-01-AF-PS-20150128 Total/NA Filter None
160-10333-2 WAA-02-AF-PS-20150128 Total/NA Filter None
160-10333-3 WAA-03-AF-PS-20150128 Total/NA Filter None
160-10333-4 WAA-04-AF-PS-20150128 Total/NA Filter None
160-10333-5 WAA-05-AF-PS-20150128 Total/NA Filter None
160-10333-6 WAA-00-AF-FB-20150128 Total/NA Filter None
LCS 160-171848/2-A Lab Control Sample Total/NA Filter None
LCSB 160-171848/3-A Lab Control Sample Total/NA Filter None
MB 160-171848/1-A Method Blank Total/NA Filter None

Prep Batch: 171851

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-10333-1 WAA-01-AF-PS-20150128 Total/NA Filter None
160-10333-1 DU WAA-01-AF-PS-20150128 Total/NA Filter None
160-10333-2 WAA-02-AF-PS-20150128 Total/NA Filter None
160-10333-3 WAA-03-AF-PS-20150128 Total/NA Filter None
160-10333-4 WAA-04-AF-PS-20150128 Total/NA Filter None
160-10333-5 WAA-05-AF-PS-20150128 Total/NA Filter None
160-10333-6 WAA-00-AF-FB-20150128 Total/NA Filter None
LCS 160-171851/2-A Lab Control Sample Total/NA Filter None
MB 160-171851/1-A Method Blank Total/NA Filter None

TestAmerica St. Louis
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Tetra Tech, Inc.
DATA VALIDATION REPORT

LEVEL Il
Site: West Lake Landfill Site, Bridgeton, Missouri
Laboratory: Pace Analytical Services, Inc. (Lenexa, Kansas)
Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech)
Review Date February 24, 2015

Sample Delivery Group (SDG): 60187128
samole Numbers: WAA-01-RV-PS-20150128, WAA-02-RV-PS-20150128,
P : WAA-03-RV-PS-20150128, WAA-04-RV-PS-20150128,
WAA-04-RV-DU-20150128, WAA-05-RV-PS-20150128, and
WAA-00-RV-TB-20150128

Matrix / Number of Samples: 5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document “Review of Data
Packages from Subcontracted Laboratories” (February 2002) was used along with other criteria specified
in the applicable methods.

The review was intended to identify problems and quality control (QC) deficiencies that were readily
apparent from the summary data package. The following sections discuss any problems or deficiencies
that were found, and data qualifications applied because of non-compliant QC. The data review was
limited to the available field and laboratory QC information submitted with the project-specific data
package.

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were
assessed, and any qualifications made to the data accorded with those documents.

V., % o

24 February 2015

Certified by Harry Ellis, Chemist Date

10319025140058.000 1 SDG 60187128



10319025140058.000

DATA VALIDATION QUALIFIERS

The analyte was not detected above the reported sample quantitation limit.

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation limit, which is
estimated.

The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. Presence or absence of the analyte cannot be verified.

2 SDG 60187128



DATA ASSESSMENT

Sample delivery group (SDG) 60187128 included five (5) environmental air (adsorbent tube) samples and
two (2) QC samples (a field duplicate and a trip blank). Samples were analyzed for selected volatile
organic compounds via EPA Air Method TO-17. The following summarizes the data validation that was
performed.

VOLATILE ORGANIC COMPOUND ANALYSIS
I Holding Time and Chain of Custody (COC) Requirements

The samples were received by the laboratory and analyzed within the established holding time of 30 days
from sample collection by tube to analysis. No data were qualified.

Il. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses are not practical for air analyses. Satisfactory LCS and field duplicate sample analysis
provided adequate data on precision and accuracy. No qualifications were applied.

"I Blanks

No analytes were detected in the laboratory (method) field blank. The field blank yielded a low
concentration of m+p-xylenes. All other field samples yielded considerably higher concentrations so no
qualifications were applied.

V. Laboratory Control Sample (LCS)

All LCS results were within QC limits. No qualifications were applied.

V. Surrogates

All surrogate recoveries were within QC limits. No qualifications were applied.

VI. Comments

No analytes were detected in the field samples.

VII. Overall Assessment of Data

Overall data quality is acceptable, with no qualifications added. All data are usable as reported for their
intended purposes.

10319025140058.000 3 SDG 60187128



Pace Analytical Services, Inc.

gl 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

February 13, 2015

Emily Fisher
TETRATECH EMI

415 Oak

Kansas City, MO 64106

RE: Project: WESTLAKE LANDFILL
Pace Project No.: 60187128

Dear Emily Fisher:

Enclosed are the analytical results for sample(s) received by the laboratory on January 29, 2015.
The results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
@Q}MD@( nedande

Sherri Rosenstangle
sherri.rosenstangle@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 1 of 16




ace Analytical

www.pacelabs.com

Project: WESTLAKE LANDFILL
Pace Project No.: 60187128

CERTIFICATIONS

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Minnesota Certification IDs
1700 EIm Street SE Suite 200, Minneapolis, MN 55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN00064
Hawaii Certification #MN00064
lllinois Certification #: 200011
Indiana Certification#C-MN-01
lowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace

New Jersey Certification #: MN-002
New York Certification #: 11647

North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150

Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification

Saipan (CNMI) #:MP0003

South Carolina #:74003001

Texas Certification #: T104704192
Tennessee Certification #: 02818

Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382

West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 2 of 16
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www.pacelabs.com

Project:
Pace Project No.:

WESTLAKE LANDFILL
60187128

SAMPLE SUMMARY

Pace Analytical Services, Inc.

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Lab ID Sample ID Matrix Date Collected Date Received
60187128001 WAA-01-RV-PS-20150128 Air 01/28/15 14:02 01/29/15 09:35
60187128002 WAA-02-RV-PS-20150128 Air 01/28/15 13:21 01/29/15 09:35
60187128003 WAA-03-RV-PS-20150128 Air 01/28/15 13:39 01/29/15 09:35
60187128004 WAA-04-RV-PS-20150128 Air 01/28/15 13:53 01/29/15 09:35
60187128005 WAA-05-RV-PS-20150128 Air 01/28/15 13:29 01/29/15 09:35
60187128006 WAA-04-RV-DU-20150128 Air 01/28/15 13:53 01/29/15 09:35
60187128007 WAA-00-RV-TB-20150128 Air 01/28/15 14:09 01/29/15 09:35

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:
Pace Project No.:

WESTLAKE LANDFILL
60187128

SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
60187128001 WAA-01-RV-PS-20150128 TO-17M RTP 13 PASI-M
60187128002 WAA-02-RV-PS-20150128 TO-17M RTP 13 PASI-M
60187128003 WAA-03-RV-PS-20150128 TO-17M RTP 13 PASI-M
60187128004 WAA-04-RV-PS-20150128 TO-17M RTP 13 PASI-M
60187128005 WAA-05-RV-PS-20150128 TO-17M RTP 13 PASI-M
60187128006 WAA-04-RV-DU-20150128 TO-17M RTP 13 PASI-M
60187128007 WAA-00-RV-TB-20150128 TO-17M RTP 13 PASI-M

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 4 of 16
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Project.
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ANALYTICAL RESULTS

WESTLAKE LANDFILL

Pace Project Mo . 60187128

Pace Analytical Services, inc.
9608 Loret Bhvd
Lenaxa KS 668219

{912)699.5665

Sample: WAA-01-RV-PS-20150128

Lab ID: 60187128001

Collacted: 01/28M15 14:.02 Recewed. 01/29/1509:35 Matrix: Air

Parameters Results Report Limit BF Prepared Analyzed CAS No Qual
TO17TM VOC MS AIR Passive Analytical Method: TO-17M Preparation Method: TO-17M
cis-1,2-Dichloroethene ND ug/m3 0.074 1 02/06/15 06:41 02/06/15 21;51 156-59.2
trans-1,2-Dichloroethena ND ug/m3 0.074 1 Q2/06/15 06:41 02/06/15 21:51 156-60-5
Ethylbenzene 0.32 ug/m3 0.074 1 02/06/15 06:41 02/06/15 21:51 100-41-4
isopropylbenzene (Cumene) ND ug/m3 0.19 1 02/06/15 08:41 02/06/15 21:51 98-82-8
Methyl-tert-butyi ether ND ug/m3 D.074 1 02/06/15 0641 02/06/15 21:51 1634-04-4
Tetrachloroethene 0.27 ug/m3 0.19 1 02/06/15 08:41 02/0615 21:51 127-18-4
Trichloroethene ND ug/m3 0.18 1 02/06/15 06:41 02/06/15 21:51 79-01-6
1,2 4-Trimethylbenzene 0.26 ug/m3 019 1 02/06/15 06:41 02/06/15 21:51 95-63-6
1,3,5-Trimethylbenzene ND ug/m3 0.19 1 02/06/15 06:41 02/06/15 21:51 108-67-8
Winyl chloride ND ug/fm3 0.074 1 02/068M15 06:41 02/06/15 21:51 75-01-4
mép-Xylene 0.98 ug/m3 015 1 02/06/15 06.41 0D2/06/1521:51 179601-23-1
o-Xylene 0.34 ug/m3 0.074 1 02/06/15 06:41 (02/06/15 21:51 95-47-§
Surrogates
Chlorobenzena-d5 (S) 107 %. 1 02/06M5 06:41 02/06/15 21.51 3114-55-4

Date 02{13/2015 D5 36 PM

REFPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in tull
without the written consent of Pace Analytical Services, Inc

Page 5 of 16
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WWwn.paceiphs. com

ANALYTICAL RESULTS

WESTLAKE LANDFILL
No.: 60187128

Pace Anatytical Services, Inc.
9608 Loiret Blvd
Lenexa KS 66219

{913)599-5665

Sample: WAA-02-RV-PS-20150128

Lab!D: 60187128002

Collected. 01/28/1513:21

Received 01/29/1509:35 Matrix. Air

Parameters Results Report Limit DF Prepared Analyzed CAS No. Qual
TO1TM YOC MS AIR Passive Analytical Methed, TO-17M Preparation Method: TO-17M
cig-1,2-Dichloroethene ND ug/m3 0.074 1 02/06/15 08:41 02/06/15 22,22 156-59-2
trans-1,2-Dichlorgethene ND ug/m3 0.074 1 02/06/15 06:41 02/06/15 22:22 156-B0-5
Ethylbenzene 0.31 ug/m3 0.074 1 02/06/15 0647 02/06/15 22:22 100-41-4
Isopropylbenzene (Cumene) ND ug/m3 0.19 1 02/06/15 06:41 02/06/15 2222 98-82-8
Methyl-tert-butyl ether ND ugfm3 D.074 1 02/06/95 0641 02/06/15 22:22 1634-044
Tetrachloroethene 0.46 ug/m3 0.19 1 02/06/15 0841 02/06/15 22:22 127-18-4
Trichloroethena 0.51 ug/m3 0.19 1 02/06/15 06.41 02/06/1522:22 75-01-6
1,2, 4-Trimethylbenzene 0.27 ug/m3 0.19 1 02/06/15 0641 02/06/15 22.22 55-63-6
1,3.5-Trimethylbenzene NI ug/m3 0.19 1 02/06/15 06:41 02/06/1522.22 108-67-8
Vinyl chlcride ND ug/m3 0.074 1 02/06/15 0641 02/06/15 22:22 75-01-4
mép-Xylene 0.96 ug/m3 0.15 1 02/06/15 0641 02/06/15 22:22 175601-23-1
o-Xylene 0.33 ug/md 0.074 1 02/06/15 0641 02/06/115 22:22 95-47-6
Surrogates
Chlorobenzene=d5 (S) 106 %. 1 02/06/15 06:41 02/06/15 22:22 3114-55-4

Date. 02/13/2015 0538 PM

REPORT OF LABORATORY ANALYSIS

This report shall nct be reproduced, except in full
wilhout 1he writlen consent of Pace Analytical Services Inc

Page 6 of 16



/g/'/ Pace Analytical Services, Inc.
‘ } ? 9608 Loiret Bivd.
ace Ana’yt ’Ca[ Lenaxa, K5 668219

W, paceaha com (913)595-5665

ANALYTICAL RESULTS

Project WESTLAKE LANDFILL
Pace Projeci No.: 80187128

Sample: WAA-03-RV-P5-20150128 LabID: 60187128003 Coflected. 01/28/1513.39 Received: 01/25/1509-35 Matrix: Air

Parameters Results Units Reporl Limit DF Preparec Analyzed CAS No. Quai
TO17M VOC MS AIR Passive Analytical Method: TO-17M Preparation Method TO-17M
cis-1,2-Dichloroethene NG ug/m3 0.074 1 02/06/15 06.41 02/06/15 22:53 156-59-2
trans-1,2-Dichloroethene NDO ug/m3 0.074 1 02/06/15 06:41 02/06/15 22:53 156-60-5
Ethylbenzene 0.29 ug/m3a 0.074 1 02/06/15 06:41 02/06/15 22.53 100-41-4
Isopropylbenzene {Cumeneg) NO ug/m3 0.18 1 02/06/15 06:41 02/06/15 22:53 98-§2-8
Methyl-tert-butyl ether ND ugfm3 0.074 1 02/06/15 06:41 02/06/15 22:53 1634-04-4
Tetrachloroethene NDO ug/m3 0.19 1 02/06/15 06:41 02/06/1522:53 127-18-4
Trichtoroethene ND ugfm3 0.19 1 02/06/15 06:41 02/08/15 22:53 79-01-6
1,2,4-Trimethylbenzene 0.32 ug/m3 0.19 1 02/06/15 068:41 02/06/15 22:53 95-63-6
1.3,5-Trimethylbenzene ND ug/m3 0.19 1 02/06/15 06:41 02/06/15 22:53 1068-67-8
Vinyl chloride ND ug/im3 0.074 1 02/06/1506:41 02/06/15 22:53 75-014
m&p-Xylene 0.89% ug/m3 0.15 1 02/06/15 06:41 02/06/15 22:53 179601-23-1
o-Xylene 0.30 ug/m3 0.074 1 02/06/15 06:41 02/06/15 22:53 95-47-6
Surragates
Chlorobenzene-4d5 (8) 113 %. 1 02/06/15 06:41 02/06/15 22°563 3114-55-4

REPQI. OF LABORATORY ANALYSIS

This repori shall not be reproduced, exceptin full,
Date: 02/13/2015 0538 PM wilhout the wnitten consent of Pace Analytical Services. Inc Page 7 of 16
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.
9608 Louet Bivd.
Lenexa, KS 668219

{$13)598-5665

Froject: WESTLAKE LANDFILL
Pace Project No.: 60187128

Sample: WAA-04-RV-PS-20150128

Lab ID: 60187128004 Collected: 01/28/1513:53 Received: 01/29/1509:35 Matrix. Air

Parameters Results Reparl Limif DF Prepared Analyzed CAS No Qual
TO17M VOC MS AIR Passive Analytical Methad: TO-17M Preparation Method: TO-176
cis-1,2-Dichloroethene ND ugim3 Q074 1 02/06/15 06:41 02/06/15 23.25 158-59-2
trans-1,2-Dichloroethene ND ug/m3 0.074 1 02/06/15 06:41 02/06/15 23-25 156-60-5
Ethylbenzene 0.31 ug/m3 0.074 1 02/06/15 D6:41 02/06/15 23:25 100-414
Isopropyibenzena {Cumene) ND ug/m3 0.19 1 02/0615 06:41 02/06/15 23:25 98-82-8
Methyl-tert-butyl ether ND ug/m3 0.074 1 02/06/15 06:41 0Q2/06/15 23:25 1634-04-4
Tetrachlorpethene ND ug/m3 0.19 1 02/06/15 06:41 02/06/15 23:25 127-184
Trichloroethene ND ug/m3 0.19 1 02/06/15 06:41 02/06115 23:25 78-01-6
1,2.4-Trimethylbenzene 0.35 ug/m3 0.19 1 02/06/15 06:41 02/06/15 23:25 95-63-6
1,3,5-Trimethylbenzena ND ugi/im3 0.1% 1 02/06/15 06:41 02/06/15 23:25 108-67-8
Vinyl chloride ND ug/m3 0.074 1 02/06/15 06:41 02/06/15 23:25 75-01-4
m&p-Xylene 0.91 ug/m3 0.15 1 02/06/15 06:41 02/06/15 2325 178601-23-1
o-Xylene 0.31 ug/m3 0.074 1 02/06/15 06:41 02/06/15 23:25 95-47-6
Surrogates
Chtorohenzene-d& {S) 108 %. 1 02/06/15 06:41 02/06/15 2325 3114-55-4

Date 02/13/2015 0538 PM

REPORT OF LABORATORY ANALYSIS

This reporl shall not be reproduced. axcept in Rl
without lhe written consenl of Pace Analytical Services, Inc
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Pace Analytical Services, Inc.

ﬁ' / i i
" _PaceAnalytical Lemora, K5 65215

WWW.pECHEDE.Com

ANALYTICAL RESULTS

Project’ WESTLAKE LANDFILL
Pace Project No.. 60187128

{913)500-5665

Sample: WAA-05-RV-PS-20150128 LabiD: 60187128005 Collected: 01/28/1513:28 Received: 01/29/1509'35 Matrix Air

Parameters Results Units Report Limit DF Prepared Analyzed CAS No, Qual
TO17M VOC MS AIR Passive Analytical Method; TO-17M Preparation Method. TO-17M
cis-1,2-Dichloroethene ND ug/m3 D.074 1 02/06/15 06.41 02/06/15 23:57 156-59-2
trans-1,2-Dichloroethena ND ug/im3 0.074 1 D2/D6/15 06:41 D2/06/15 23:57 156-60-5
Ethylbenzene 0.37 ug/m3 0.074 1 02/06/15 06:41 02/06/15 23:57 100-41-4
Isopropylbenzena {Cumene) ND ug/m3 0.1¢ 1 D2/06/15 06:41 0D2/06/15 23:57 95-82-8
Methyl-tert-butyl ether ND ug/m3 0.074 1 02/06/15 06:41 02/06/15 23:57 1634-04-4
Tetrachloroethene 0.23 ug/m3 0.18 1 02/06/15 06:41 02/06/15 23:57 127-18-4
Trichlaroethene ND ug/m3 .19 1 02/06/15 06:41 02/06/15 23-57 79-01-6
1.2 A-Trimethylbenzene 0.45 ug/m3 0.19 1 02/06/15 06:41 02/06/1523.57 95-63-6
1,3,5-Trimethylbenzena ND ugfm3 D.19 1 02/06/15 06:41 02/06/15 23:57 108-67-8
Vinyl chlaride ND ug/m3 0074 1 02/06M15 06:41 02/06/15 23:57 75-01-4
mé&p-Xylene 1.1 ug/m3 0.15 1 02/06/15 D6:41 02/06/15 23:57 179601-23-1
o-Xylene 0.39 ug/m3 0.074 1 02/06/15 06:41 02/06/15 23:57 95476
Surrogates
Chlorobenzene-d5 (S) 111 %. 1 02/06/15 06:41 02/06/15 23:57 3114.554

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full
Date 02/13f2015 05 38 PM without the writien consent of Pace Analytical Services. inc

fage 9 of 16
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Project:
Pace Praject

 PaceAnalytical”

www.pprelpbs.com

WESTLAKE LANDFILL
No. 60187128

ANALYTICAL RESULTS

Pace Analytical Services, Inc,

D608 Loirgt Blwd.
Lenexa, K5 656219
{5121599-5665

Sample: WAA-04-RV-DU-20150128

Lab ID: 60187128006

Collected: 01/28/1513.53 Received: 01/29/1505:35 Matrix: Air

Parameters Results Report Limit DF Prepared Anatyzed CAS Mo. Cual
TO17M VOC M5 AIR Passive Analytical Method: TO-17M Preparation Method: TO-17M
cis-1,2-Dichloroethene ND ug/m3 0.074 1 02/06/15 06:41 02/07/15 00:29 156-59-2
trans-1,2-Dichloroethens ND ug/m3 0.074 1 02/06/15 06:'41 02/07/15 00.29 1566-B0-5
Ethylbenzene 0.28 ug/m3 0.074 1 02/06/15 06:41 02/07/1500:29 100-41-4
Isopropylbenzene {Cumene) ND ug/m3 019 1 02/06/15 06:41 02/07/1500:29 98-B2-8
Methyl-tert-butyl ether ND ug/m3 0.074 1 02/06/15 06:41 02/07/1500:29 1634-044
Tetrachloroethene NG ug/m3 0.19 1 02/06M15 06:41 02/07/15 00:29 127-18-4
Trichloroethene NG ug/m3 019 1 02/08/15 06:41 02/07/15 00.29 79-01-6
1,2 4-Trimethylbenzene 0.25 ug/m3 0.19 1 02/06/15 06:41 02/07/1500:29 95-63-6
1,3,5-Trimethylbenzene ND ug/m3 0.19 1 02/06/15 06:41 02/07/15 00:29 10B-67-8
Vinyl chioride ND ug/m3 0.074 1 02/06/15 06:41 02/07/15 00:29 75-014
map-Xylene 0.84 ug/m3 0.15 1 02/06/15 06:41 02/07/15 00:29 179601-23-1
o-Xylene 0.29 ug/m3 0.074 1 02/06/15 06:41 02/07/15 0029 S55-47-6
Surrogates
Chlorobenzene-d5s (S} 111 %. 1 02/06/15 06:41 02/0711500.29 3114-55-4

Date 02/13/2015 05.38 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
withaut the written consem of Pace Analytical Services, Inc

Page 10 of 16



Pace Analytical Services, Inc.
9608 Loiret Blvd.
Lenexa, KS 66219

ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Project:

WESTLAKE LANDFILL

(913)599-5665

Pace Project No.: 60187128

Sample: WAA-00-RV-TB-20150128 Lab ID: 60187128007

Collected: 01/28/15 14:09 Received: 01/29/1509:35 Matrix: Air

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
TO17M VOC MS AIR Passive Analytical Method: TO-17M Preparation Method: TO-17M
cis-1,2-Dichloroethene ND ug/m3 0.074 1 02/06/15 06:41 02/07/15 01:01 156-59-2
trans-1,2-Dichloroethene ND ug/m3 0.074 1 02/06/15 06:41 02/07/15 01:01 156-60-5
Ethylbenzene ND ug/m3 0.074 1 02/06/15 06:41 02/07/15 01:01 100-41-4
Isopropylbenzene (Cumene) ND ug/m3 0.19 1 02/06/15 06:41 02/07/15 01:01 98-82-8
Methyl-tert-butyl ether ND ug/m3 0.074 1 02/06/15 06:41 02/07/15 01:01 1634-04-4
Tetrachloroethene ND ug/m3 0.19 1 02/06/15 06:41 02/07/15 01:01 127-18-4
Trichloroethene ND ug/m3 0.19 1 02/06/15 06:41 02/07/15 01:01 79-01-6
1,2,4-Trimethylbenzene ND ug/m3 0.19 1 02/06/15 06:41 02/07/15 01:01 95-63-6
1,3,5-Trimethylbenzene ND ug/m3 0.19 1 02/06/15 06:41 02/07/15 01:01 108-67-8
Vinyl chloride ND ug/m3 0.074 1 02/06/15 06:41 02/07/15 01:01 75-01-4
mé&p-Xylene 0.21 ug/m3 0.15 1 02/06/15 06:41 02/07/15 01:01 179601-23-1
o-Xylene ND ug/m3 0.074 1 02/06/15 06:41 02/07/15 01:01 95-47-6
Surrogates
Chlorobenzene-d5 (S) 105 %. 1 02/06/15 06:41 02/07/15 01:01 3114-55-4

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Date: 02/13/2015 05:38 PM

without the written consent of Pace Analytical Services, Inc..

Page 11 of 16



ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, Inc.

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: WESTLAKE LANDFILL

Pace Project No.: 60187128

QC Batch: AlR/22462 Analysis Method: TO-17M

QC Batch Method:  TO-17M Analysis Description: TO17 MSS AIR

Associated Lab Samples:

60187128001, 60187128002, 60187128003, 60187128004, 60187128005, 60187128006, 60187128007

METHOD BLANK:
Associated Lab Samples:

1896384

Matrix: Air

60187128001, 60187128002, 60187128003, 60187128004, 60187128005, 60187128006, 60187128007

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
1,2,4-Trimethylbenzene ug/m3 ND 0.19 02/06/15 15:15
1,3,5-Trimethylbenzene ug/m3 ND 0.19 02/06/15 15:15
cis-1,2-Dichloroethene ug/m3 ND 0.074 02/06/15 15:15
Ethylbenzene ug/m3 ND 0.074 02/06/15 15:15
Isopropylbenzene (Cumene) ug/m3 ND 0.19 02/06/15 15:15
m&p-Xylene ug/m3 ND 0.15 02/06/15 15:15
Methyl-tert-butyl ether ug/m3 ND 0.074 02/06/15 15:15
o-Xylene ug/m3 ND 0.074 02/06/15 15:15
Tetrachloroethene ug/m3 ND 0.19 02/06/15 15:15
trans-1,2-Dichloroethene ug/m3 ND 0.074 02/06/15 15:15
Trichloroethene ug/m3 ND 0.19 02/06/15 15:15
Vinyl chloride ug/m3 ND 0.074 02/06/15 15:15
Chlorobenzene-d5 (S) %. 97 02/06/15 15:15
LABORATORY CONTROL SAMPLE: 1896385
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
1,2,4-Trimethylbenzene ug/m3 118 127 108 70-130
1,3,5-Trimethylbenzene ug/m3 118 123 105 70-130
cis-1,2-Dichloroethene ug/m3 79.6 87.5 110 70-130
Ethylbenzene ug/m3 88.5 90.3 102 70-130
Isopropylbenzene (Cumene) ug/m3 98.4 105 107 70-130
mé&p-Xylene ug/m3 85.3 90.7 106 70-130
Methyl-tert-butyl ether ug/m3 63.1 81.7 129 70-130
o-Xylene ug/m3 92.1 96.4 105 70-130
Tetrachloroethene ug/m3 139 147 106 70-130
trans-1,2-Dichloroethene ug/m3 79.6 89.3 112 70-130
Trichloroethene ug/m3 104 117 113 70-130
Vinyl chloride ug/m3 51.5 54.9 107 70-130
Chlorobenzene-d5 (S) %. 101

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 02/13/2015 05:38 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 12 of 16



Pace Analytical Services, Inc.
9608 Loiret Blvd.

ace Analytical” Lorero 45 6o

www.pacelabs.com (913)599-5665

QUALIFIERS

Project: WESTLAKE LANDFILL
Pace Project No.: 60187128

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.

ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

PASI-M Pace Analytical Services - Minneapolis

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 02/13/2015 05:38 PM without the written consent of Pace Analytical Services, Inc.. Page 13 of 16



ace Analytical

www.pacelabs.com

Pace Analytical Services, Inc.

QUALITY CONTROL DATA CROSS REFERENCE TABLE

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: WESTLAKE LANDFILL
Pace Project No.: 60187128

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
60187128001 WAA-01-RV-PS-20150128 TO-17M AIR/22462 TO-17M AIR/22463
60187128002 WAA-02-RV-PS-20150128 TO-17M AIR/22462 TO-17M AIR/22463
60187128003 WAA-03-RV-PS-20150128 TO-17M AIR/22462 TO-17M AIR/22463
60187128004 WAA-04-RV-PS-20150128 TO-17M AIR/22462 TO-17M AIR/22463
60187128005 WAA-05-RV-PS-20150128 TO-17M AIR/22462 TO-17M AIR/22463
60187128006 WAA-04-RV-DU-20150128 TO-17M AIR/22462 TO-17M AIR/22463
60187128007 WAA-00-RV-TB-20150128 TO-17M AIR/22462 TO-17M AIR/22463

Date: 02/13/2015 05:38 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 14 of 16



Document Name: Document Revised: 26Dec2013
) Air Sample Condition Upon Receipt Page 1of 1
Cﬁ;qnﬂﬂm’caf Document No.: Issuing Authority:

F-MN-A-106-rev.09 Pace Minnesota Quality Office

cnentl;::: LS Frolge “0#60187128 ) |
we B Do Do || IHIENNIINAN

[commercial  [Jpace (lother:______ B018712
Tracking Number: 772 7YES5E 7467 3 p. |
Custody Seal on Cooler/Box Present? ;ﬁYes [INe Seals Intact? /ﬁYes [CIno | e e b j
Packing Material: Jagubble Wrap [|BubbleBags [JFoam [None  []Other: Temp Blank recﬁfes CIno
Temp. (TO17 and TO%3 samples anly)} (°C): ‘Si Corrected Temp (°C): _ﬂ Thermom, Used: /E:g::i;;g;iggl B;ggizggg
Temp should be above freezing to 6°C  Correction Factor: 1_.0‘ { Date & Initials of Person Examinlng Contents: Z2 (7.4 s~
Type of ice Received [ Blue /ZﬁNet [INone
Comments:

Chaln of Custody Present? @'@? CIne  [On/a | 1.

Chain of Custody Filled Out? Cifes  [Ono  [ON/A | 2.

Chain of Custody Relinquished? es  [INo  [CIn/A | 3.

Sampler Name and/or Signature on COC? ms One  [Cn/a | 4.

Samples Arrived within Hold Time? ':m,Yes CNne [Cnv/a | 5.

Short Hold Time Analysis (<72 hr)? [Oves [Afo [In/a | 6.

Rush Turn Around Time Requested? [Jves ;ﬂNo CIn/a | 7.

Sufficfent Volume? E{es [vo  [On/a | 8

Correct Containers Used? )Zﬁ'es Cno Onya | 9.

-Pace Containers Used? [FAves  [INo  CIn/a

Containers Intact? ,]Z?es [no  [Cnya | 10,

Media: ro: 7 ﬂf’lgb Ve 11,

Sample Labels Match COC? ’Z<{es [ONe  [CIn/a | 12

Samples Received:

Canisters Flow Controllers Stand Alone G
Sample Nurnber Can ID Sample Number Can ID Sample Number Can ID
CLIENT NOTIFICATION/RESOLUTION Field Data Required? [ Yes [INo
Person Contacted: Date/Time:

Comments/Resolution:

P

= o
Project Manager Review: C"'“‘ 4HZ—" Date: \ % ﬁ ! \(\

Note: Whenever there is a discrepancy ai‘fehln"r\lurth Carolina campliance samples, a copy of this form will be sent to the North Carolina DEHNR Certification Office {i.e out of
hold, incorrect preservative, out of temp, incorrect containers)

Page 15 of 16



,,{ﬁge/%namma{'

WAV PRCEHS.20m

CHAIN-OF-CUSTODY / Analytical Request Document

The Chain-of-Custody is a LEGAL DOCUMENT. All relevant fiekis must be completed accurately.

Section A Section B Section C
Required Cliert Information; quired Project | : trwvoios fsmmiion: Page: 1 of 1
Company:  Tetra Tech EMI rRepoft To: Emiy Fisher Attertion:  Emily Fisher I
Address: 415 Oak Copy Te: Company Name: - Tetra Tech |REGULATORY AGENCY ]
Kansas City, MO 64106 Address: 415 Oak St, Kansas Oy, MOB4106 | - NPDES [ GROUNDWATER [ DRINKING WATER
Email To:  Emily.Fisher@letratech.com [Puschase Order No: 1111409 - usT  RCRA I OTHER
Phone:  (816) 412-1755 Fax: ProjectName:  \West Lake Landfill P‘”""”e‘* Shermi Rosenstangle Sife | r
Requasted Due DalTAT: |Project Number: Paoe Proﬁle # 970.8
ISection D Valid Matrlx Codes gl &
|Required Client informetion MATRIX cone 13 COLLECTED @ |2
DRINKINGWATER  OW WT g 3 g ]
m;iwmsn :vw 2l S SAMPLING END SAMPLING END £ u =
A A el (R O O |- | g
oL we g% Z |o TUBE SERIAL = =
SAMPLE ID wes i “le e - NUMBER g e £
(2,091, pe Y T 8w s |z 512 5
Sample [Ds MUSTBE UNIQUE ~ TISSUE 9 E T x .g = o
" % 3 |8 LIS E
= E | = = - e X
<L B o~ i
E = {5 oare | nve | oae | v ° |28 é e @ |  Pace Project NoJ Lab LD.
1 WAA-01-RV-PS-20150128 AR 1mon5 | 1401 | 1zans | 1402 | 12981 | 33 2068FG “lx
L2 WAA-02-RV-PS-20150128 AR 1115 | 13144 | 12en5 | 1321 | 12087 | 33 206FG X
3 WAA-03-RV-PS-20150128 AR 1M9M5 | 13:40 | 12815 | 1339 | d2esa | 3.3 210FG X
4 WAA-04-RV-PS-20150128 AR 11615 | 1852 | 1mams | 1353 | 12081 | 33 211FG i B
5 WAA-05-RV-PS-20150128 AR 1shs | 1320 | 1zems | 1328 | 12089 | 33 212FG X
5 WAA-04-RV-DU-20150128 AR 111915 | 1352 | 128M5 | 1353 12961 | 3.3 213FG -1 x
7 WAA-00-RV-TB-20150128 AR 119145 | 13:00 | 1/2815 | 14:09 NA NA 782BN X
g
3
10
11
iz
.ADDlTIONALCOMMENTS g _ RELINQUISHED EYJ’AFFIL'_AT'ON_ b g " DATE i E TIME SAMPLE CONDITIONS
. i Y 1 )
| Dawe Lot e TN §5 s |04 [£.2 \/4 ‘j’ /‘/
SAMPLER NAME AND SIGNATURE, i g e E o 5o %.:'33 g
£ TE oz =z
P SN D0 Wt S| i 53| 2
SIGNATURE of SAMPLER;~ )/ /@/’G;Hj’l/ prasirlen -] S L 3 3

9T Jo 9T abed

*mportant Note: By signing this form you are accepting Pace's NET 30 day payment terms ard agreeing ta late charges of 1.5% per manth for any involces not pald within 30 days.

i

F-ALL-Q-020rev.08, 12-0ct-2007



Tetra Tech, Inc.
DATA VALIDATION REPORT

LEVEL Il
Site: West Lake Landfill Site, Bridgeton, Missouri
Laboratory: ALS Environmental (Simi Valley, California)
Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech)
Review Date February 25, 2015

Sample Delivery Group (SDG): P15000232

WAA-01-RH-PS-20150119, WAA-02-RH-PS-20150119, WAA-03-
RH-PS-20150119, WAA-04-RH-PS-20150119, WAA-04-RH-DU-
20150119, WAA-05-RH-PS-20150119, and WAA-00-RH-TB-
20150119

Matrix / Number of Samples: 5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank

Sample Numbers:

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document “Review of Data
Packages from Subcontracted Laboratories” (February 2002) was used along with other criteria specified
in the applicable methods.

The review was intended to identify problems and quality control (QC) deficiencies that were readily
apparent from the summary data package. The following sections discuss any problems or deficiencies
that were found, and data qualifications applied because of non-compliant QC. The data review was
limited to the available field and laboratory QC information submitted with the project-specific data
package.

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were
assessed, and any qualifications made to the data accorded with those documents.

V., % o

25 February 2015

Certified by Harry Ellis, Chemist Date

10319025140058.000 1 SDG P1500232



10319025140058.000

DATA VALIDATION QUALIFIERS

The analyte was not detected above the reported sample quantitation limit.

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation limit, which is
estimated.

The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. Presence or absence of the analyte cannot be verified.

2 SDG P1500232



DATA ASSESSMENT

Sample delivery group (SDG) P1500232 included five (5) environmental air (Radiello™ adsorbent tube)
samples and two (2) QC samples (a field duplicate and a trip blank). Samples were analyzed for
hydrogen sulfide via the laboratory’s implementation of the manufacturer’s method. The following
summarizes the data validation that was performed.

VOLATILE ORGANIC COMPOUND ANALYSIS
I Holding Time and Chain of Custody (COC) Requirements

The samples were received by the laboratory and analyzed within the accepted holding time of 30 days
from sample collection by tube to analysis. No data were qualified.

Il. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses are not practical for air analyses. Satisfactory LCS and field duplicate sample analysis
provided adequate data on precision and accuracy. No qualifications were applied.

"I Blanks

No analytes were detected in the laboratory (method) and field blanks. No qualifications were applied.
V. Laboratory Control Sample (LCS)

All results for the duplicate LCS were within QC limits.

V. Surrogates

Surrogates are not used in this analysis.

VI. Comments

All detected results in the field samples were less than the sample reporting limits, which correspond to
the lowest calibration standard. The laboratory correctly qualified these results as estimated and flagged
them “J”.  All detected results, including the field duplicate pair, were quite similar.

VII. Overall Assessment of Data

Overall data quality is acceptable, with no qualifications added. All data are usable as reported for their
intended purposes.

10319025140058.000 3 SDG P1500232



2655 Park Center Dr., Suite A
Simi Valley, CA 93065

T: +1 805 526 7161

F: +1 805 526 7270
www.alsglobal.com

LABORATORY REPORT

January 30, 2015

Rob Monnig

Tetra Tech, Incorporated
415 Oak Street

Kansas City, MO 64106

RE: West Lake Landfill / 103X9025140058
Dear Rob:

Enclosed are the results of the samples submitted to our laboratory on January 21, 2015. For
your reference, these analyses have been assigned our service request number P1500232.

All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality
assurance program. The test results meet requirements of the current NELAP and DoD-ELAP
standards, where applicable, and except as noted in the laboratory case narrative provided. For a
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at
www.alsglobal.com. Results are intended to be considered in their entirety and apply only to the
samples analyzed and reported herein.

If you have any questions, please call me at (805) 526-7161.

Respectfully submitted,

ALS | Environmental

ot hlonte

By Sue Anderson at 11:47 am, Jan 30, 2015

Sue Anderson
Project Manager

10of 14
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2655 Park Center Dr., Suite A
Simi Valley, CA 93065

T: +1 805 526 7161

F: +1 805 526 7270
www.alsglobal.com

ALS

Client: Tetra Tech, Incorporated Service Request No:  P1500232
Project: West Lake Landfill / 103X9025140058

CASE NARRATIVE

The samples were received intact under chain of custody on January 21, 2015 and were stored in
accordance with the analytical method requirements. Please refer to the sample acceptance check
form for additional information. The results reported herein are applicable only to the condition of
the samples at the time of sample receipt.

Hydrogen Sulfide in Air (H;S) Analysis

The samples were prepared in accordance with CAS AQL 110 for hydrogen sulfide in air and
analyzed by colorimetric method using a spectrophotometer. This method is not included on
the laboratory’s NELAP, DoD-ELAP, or AIHA-LAP scope of accreditation.

The results of analyses are given in the attached laboratory report. All results are intended to be considered in their
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report.

Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting
materials, press releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result,
tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld
by ALS for any reason in its sole discretion. To request ALS’s consent, Client shall provide copies of the proposed Materials
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or
trademark in any Materials or Attribution shall be deemed denied. ALS may, in its discretion, reasonably charge Client for
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief. For questions contact
the laboratory.

20of 14
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Simi Valley, CA 93065
T:+1 805 526 7161
F: +1 805 526 7270
www.alsglobal.com

ALS Environmental - Simi Valley

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS

2655 Park Center Dr., Suite A

Agency Web Site Number
AIHA http://www.aihaaccreditedlabs.org 101661
Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0694
DoD ELAP http://www.pjlabs.com/search-accredited-labs L14-2
F'L%Ti;)DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E871020
Maine DHHS httpf//www.maine.qov/dhhs/mecdc/environmental-health/water/dwp- 2014025
services/labcert/labcert.htm

Minnesota DOH ) S
(NELAP) http://www.health.state.mn.us/accreditation 838341
New Jersey DEP . .
(NELAP) http://www.nj.gov/dep/oqa/ CA009
z\lNee/;/-:;))rk DOH http://www.wadsworth.org/labcert/elap/elap.html 11221
Oregon PHD http://public.health.oregon.gov/LaboratoryServices/EnvironmentallLaborat CA200007
(NELAP) oryAccreditation/Pages/index.aspx

68-03307

Pennsylvania DEP

http://www.depweb.state.pa.us/labs

(Registration)

Texas CEQ _ : - T104704413-
(NELAP) http://www.tceqg.texas.gov/field/qa/env_lab_accreditation.html 14-5
Utah DOH _ , e CA01627201
(NELAP) http://www.health.utah.gov/lab/labimp/certification/index.html 4-a
Washington DOE | http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance

program.

certifications section at www.alsglobal.com, or at the accreditation body’s website.

A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the

Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a
particular certification.
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http://www.alsglobal.com/
http://www.aihaaccreditedlabs.org/
http://www.azdhs.gov/lab/license/env.htm
http://www.pjlabs.com/search-accredited-labs
http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm
http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-services/labcert/labcert.htm
http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-services/labcert/labcert.htm
http://www.health.state.mn.us/accreditation
http://www.nj.gov/dep/oqa/
http://www.wadsworth.org/labcert/elap/elap.html
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaboratoryAccreditation/Pages/index.aspx
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaboratoryAccreditation/Pages/index.aspx
http://www.depweb.state.pa.us/labs
http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html
http://www.health.utah.gov/lab/labimp/certification/index.html
http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html
http://www.alsglobal.com/

ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT

Client: Tetra Tech, Incorporated Service Request: P1500232
Project ID: West Lake Landfill / 103X9025140058

Date Received: 1/21/2015 <
Time Received: 10:05 Q
I
o
—
—
—
o
. <
Date Time 2)
Client Sample ID Lab Code  Matrix Collected Collected O
WAA-01-RH-PS-20150119  P1500232-001 Air 1/19/2015 14:01 X
WAA-02-RH-PS-20150119  P1500232-002 Air 1/19/2015 13:14 X
WAA-03-RH-PS-20150119  P1500232-003 Air 1/19/2015 13:40 X
WAA-04-RH-PS-20150119  P1500232-004 Air 1/19/2015 13:52 X
WAA-05-RH-PS-20150119  P1500232-005 Air 1/19/2015 13:20 X
WAA-04-RH-DU-20150119  P1500232-006 Air 1/19/2015 13:52 X
WAA-00-RH-TB-20150119  P1500232-007 Air 1/19/2015 13:00 X

P1500232_Detail Summary_1501291209_RG .xls - DETAIL SUMMARY
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Radiello - Chain of Custody Record & Analytical Service Request Page 1 of 1

2855 Park Center Drive, Suite A
Simi Valley, California 93065

Phore (805) 526-7161 . _ __ _ _
AL.5) Fax (805) 526-7270 Requested Tumaround Time in Business Days (Surcharges) please circle ALS Project No.
1 Day (100%} 2 Day (75%) 3 Day {50%) 4 Day {35%) 5 Day (25%) 10 Day-Standard F l‘S'f)OZZZ’
_ ALS Contact:
|Company Name & Address (Reporting Information) [Project Name Sue Anderson
Tetra Tech West Lake Landfil Analysis:
418 Qak mo 64106 T - (e.g. NO,, SO,, O;, VOCs, Aldehyde,
103%X8025140059 Ammonia}
Project Manager P.O.# f Credit Card / Biling Information
Rob Monnig {816-412-1775) / Dave Kinroth (314-517-8798) PO 1.111500 ) é c nts
Phone Fax | Attn: Emily Fisher =5
816-412-1775 816-410-1748 415 Oak Street, Kansas City, MO 64106 ‘g
Emait Address for Result Reporting g)
emity.fisher@tetratech.com al 128 emity.fisher@fatratech.com g
Clent Sample Ib Laboratory SESPE arertims | Total Samping camphng TemP | Radielo 1D £
fent Sample ID Number | Start End | Time (minutes) Sseuros | Stcker Number
1BN5@ [1HIMS @
WAA-01-RH-PS-20150119 @ 14:08 14:01 20155 47 262FN X
9 s @ |iens@
::},WM-OZ-RH—PS-ZM 50119 Q s ol o 20165 17 263FN X
W5 @ HNos@ '
WAA-03-RH-PS-20150118 '@ 13:30 13:40 20170 47 264FN X
iBH5@ PNans@
WAA-D4-RH-PS-20150119 5) 13:43 13:52 20169 1.7 265FN ‘ X
151s@ s @
WAA-05-RH-PS-20150119 (%) 1319 13:20 20161 A.7 2B86FN X
E Whs@ PHs@
WAA-04-RH-DU-201501 19 3 13:43 13:52 20169 .7 267EN X
T
W 5@ (119115 @
WAA-O0-RH-TB-20150119 14415 300 NA NA 268FN %
Report Tier Level: - plesse saleci one ' Profect NegUirements (MRLs, GAPP) |
Tier | - {Rasuits/Default if not specified) Tier Il {Data Validation Package} 10% Surcharge EDD required Yes m'custody Seal: (Circle)
Tier Il (Results + QC) ' Tier V (client specified) Type: ( INTAty BROKEN ABSENT
Dk 1
Refiquished by: (Signature) - [pate: : Received by: (Signature) aith: Time:
- w15 T2 Pornsy
Reliquished by: (Signature) Date: Time: RW@ Date: / /{ Time:
Py 2 N2y ot | oy
lRaquuished by: {Signature} - ‘ Date: Time: IReeaivod by: (Signature) Data: Tirne: Cooler/iBlank |
: Fl!enﬁrature !O '

—_—



ALS Environmental
Sample Acceptance Check Form

Client: Tetra Tech, Incorporated Work order: P1500232
Project: West Lake Landfill / 103X9025140058
Sample(s) received on: 1/21/15 Date opened: 1/21/15 by: ADAVID

Note: This form is used for all samples received by ALS. The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of

compliance or nonconformity. Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.

Yes No NA
1 Were sample containers properly marked with client sample 1D? O O
2 Container(s) supplied by ALS? O O
3 Did sample containers arrive in good condition? O O
4 Were chain-of-custody papers used and filled out? O O
5 Did sample container labels and/or tags agree with custody papers? O O
6  Was sample volume received adequate for analysis? O O
7 Are samples within specified holding times? O O
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to? O O
Cooler Temperature: 10°C  Blank Temperature: ° C
9  Was atrip blank received? O O
10  Were custody seals on outside of cooler/Box? O O
Location of seal(s)? Sealing Lid? O O
Were signature and date included? O O
Were seals intact? O O
Were custody seals on outside of sample container? O O
Location of seal(s)? SealingLid? O [
Were signature and date included? O 0O
Were seals intact? O 0O
11 Do containers have appropriate preservation, according to method/SOP or Client specified information? O O
Is there a client indication that the submitted samples are pH preserved? O O
Were VOA vials checked for presence/absence of air bubbles? O O
Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it? O O
12 Tubes: Are the tubes capped and intact? O O
Do they contain moisture? O O
13 Badges: Are the badges properly capped and intact? O O
Avre dual bed badges separated and individually capped and intact? O 0O
Lab Sample ID Container Required Received Adjusted | VOA Headspace Receipt / Preservation
Description pH * pH pH (Presence/Absence) Comments
P1500232-001.01 Passive (Radiello H2S)
IP1500232-002.01 Passive (Radiello H2S)
IP1500232-003.01 Passive (Radiello H2S)
IP1500232-004.01 Passive (Radiello H2S)
lP1500232-005.01 Passive (Radiello H2S)
IP1500232-006.01 Passive (Radiello H2S)
IP1500232-007.01 Passive (Radiello H2S)
|
Explain any discrepancies: (include lab sample ID numbers):
RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)
P1500232_Tetra Tech, Incorporated_West Lake Landfill_ 103X9025140058.xIs - Page 1 of 1 1/30/15 11:42 AM

6 of 14




ALS ENVIRONMENTAL

RESULTS OF ANAL YSIS

Page 1 of |
Client: Tetra Tech, Incorporated
Client Project ID: West Lake Land il / 103X9025140058 ALS Project iD: P1500232
Hydrogen Sulfide

T'est Code: ALS AQL 110 Date(s) Collected: 1/19/15

Instrument 1D P-UV-Vis-01 Date Recetved: 1/21/15

Analyst: Sue Anderson Datc Extracied: /21/15

Sampling Media: Radiello Tube(s) Date Analyzed: 1/21/15

Test Notes: Desorption Volume: 0,010 Liter(s)

Sampling
Client Sample I ALS Sample ID Time  Dilution Result MRL MDL Resuit MRL  MDIL Data
Minutes _Factor ng/Sample  ng/Sumple ng/Sample pg/m* pg/m’  pe/ny’  Qualificr

WAAOLRILPS-20150119  P1500232-001 20155 1.0 280 570 110 0.29 0.39 0.1! J
WAA-02-RI-PS-20150119 P I500232-002 20165 1.0 220 570 110 0,22 0.58 0.11 J
WAAD3-RI-PS.20150119 P L500232-003 20170 1.0 160 570 110 .16 0.58 0.11 J
WAA-O-RI-PS-2015011¢  P1500232-004 20169 1.0 290 570 114 0.30 0.58 011 g
WAA-DS-RIL-PS-20150119  P1500232-005 20161 1.0 240 570 110 0.24 058  0.11 I
WAADIRH-DU-20150119  PL500232-006 20169 1.0 240 570 110 0.24 0.58 0.11 ]
WAADU-RI-TR-20150110  P1500232-007 NA 1.0 ND 570 110 NA NA NA
Mcthod Blank P150121-MB NA [.0 ND 570 110 NA NA NA

ND = Compound was analyzed [or. bul not detecled above the laboratory reporting Jimit.
J = The result is an estimated concentration that is less than the MRL bul greater than or cqual tn the MDL.
NA — Not applicable.

FESOEET AL DT 2ot B bk Samiple WH 1O M s Paro e
7of14



ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client:
Client Sample ID:
Client Project ID:

Tetra Tech, Incorporated
Duplicate Lab Control Sample

West Lake Landfill / 103X9025140058

ALS Project ID:
ALS Sample ID:

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary

P1500232
P150121-LCS,
P150121-DLCS

Test Code: ALS AQL 110 Date Sampled: NA
Instrument 1D: P-UV-Vis-01 Date Received: NA
Analyst: Sue Anderson Date Analyzed: 1/21/15
Sampling Media: Radiello Tube(s) Volume(s) Analyzed: NA
Test Notes:
Spike Amount Result % Recovery ALS Relative
Compound LCS/DLCS LCS DLCS LCS DLCS  Acceptance Percent RPD Data
pg/L pa/L pa/L Limits Difference Limit Qualifier
Hydrogen Sulfide 500 536 538 107 108 73-129 1 5

P1500232_AQL 110_1501221050_SC.xls - DLCS

AQL_110_MDL.xIs - PageNo.:
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(ALS) Enuvircnmental

Hydrogen Sulfide (H,S) in Air Bench Sheet

Service Request#, £/ 5000 7L ﬁﬁ’?ﬁ?/,@:}

ALS AQL 110

Prep Run #: ) Run #:
Coloring
Ref # Concentration (ug/L) Exp. Date Reagents Reference or Lot # Exp. Date| Solution
RAD 171 Stock | §04- €3/5 [ L4/ / 57250 ug/L G/2/15 Ferric Chloride | 52 440 (/ A67/4/0 7 |G/S//S |10 m Ferricci + 5
Sulfide ICVICCV_| 5 2409054/ UT 1—35@ #25ugl_ SIS Amino Sulfuric | S5 j23)) 4027 | 7]3//75 | Arine sute
EIOY &)y 5 radiello Tuve | / 43/ 455~ OF fy 5 |omasen
Calibration Curve: RAD 171 diluted to volume with Deionized Water )
10 mL aliquot of each Prep run NA 0.05/50 0.10/50 0.20/50 0.50/50 0.75/50 1.0/50 Corr. Coeff / ;gg‘
ug/L (ppb) 0 57.3 115 229 573 859 1145 , ) 0
Abs. @ 665 nm ool | g.05 2 ‘ 0,230 | 0.5F7/ w5 | [ /40 f%ﬁiﬁ%‘ﬂm—»
DB e e e ! ; : it B e | == Temp. Correcte
Sampling Extract Volume Blank Subtract | Absorbance @| Corrected Result Result Result HyS Result
Sample 1D Time (mins) | Temp L) Dilution Abs. 665 nm Abs.* ug/L (ppb)uy] Mﬁésample ppbV** ug/m>*** -~~«~>
it — — | — — 0.000 | ©,000 |-2.19/46 [tk
0/ 500l — — | — - — | 0.50F| 0.5V | 57 Jo/ ¥
i — 125°C | 0.0\0 - — 102/ 0.0/ |553 Lelhe 2110
ML — |7 | = — — 0.0/ |0.9// 583 Yetily, £11D Py
WS T — - 0.0I1 | 0.575 | 0. 50 F |sesiht Bhliat 5360 s07407 éz‘.fﬂ’f
Dt 3 | — |1 — o001l 10.650|0%:9 |ntsw/s349 535/ (085% |1 ¢/
Pigeoe?d .01 | 13) 1) O ~ .07/ iﬁ? 045 | 0.0 | 35,372 |3400/9 21 25| e52 | 1A
T 200 1470 | T — 1 00// [0 0K 002724555 |a5573| 6,06 | 6.37 | T~
SV | 1070 || ~ 0.0,/ | 0.000 805 | 26577 54545\ ?@7 =z
.0 | A0aE ] = 0.0/ | 0059007340350\ 257440 642 | oo
| 50| 1206 | ] — 00/ | 0050 0,0F7 |26 57 F415l4 0. 7 055 |
L G l) | OA] / — 0.0/ | OB 0047 4SS 570777 0.4 | 662 |HY
vl ol — — — — | 0,50 £,50¢ ﬁf-?%?m /07 W0
U’ — |~ ] = — — 10,000 10000 [-2119/1.¢ 1 K
*Concentration after blank subtraction (as applicable) ooy f _ (/ e g
Comments:™*H,S in ppbV = ng H,S / (0.096 ng/ppb - min) x time in minutes; ***ug/m’ = ppbt/fH >S X (34.09 MW of H,S / 24.46 gas constant). éﬂﬁf{/;&y | ;;f?

LCS (500 ug/L): spike tube

ity 0.5 mi of freshly prepped 10 ppm sulfide solution [0.0764g Sodium Sulfide,_, # up to 1L with Di} u p_to 10 mL desorb volume

AW TT i, (e

Prepped By: A te: e @f:ﬁ [ HOC Sl A A
Analyzed By: W P Date: / /}/f / S ff"*’; [0
Reviewed By: { EA%;{;‘! Date: 7 f A,

s ;‘;({ -

co
~




vl o0l

Hydrogen Sulfide (H,S) in Air Bench Sheet
AL} AQL 110

‘ALS) Enuironmental

ﬁ““}

Service Request#: Prep Run#: 253 7 ?g{/? Run #: s’j“"‘i,-ﬁ ?/ ) ;;
Coloring
Ref # Concentration (ug/L) Exp. Date Reagents Reference or Lot # Exp. Date| Solution
RAD 171 Stock | 524/ — 75 /<7 L1) 57250 ug/L g VS | Ferric Chloride | S04/ (05744 (27 @5;5?;%5 10 mL Ferric Gl + 561
Sufide ICVICOV_ |51/~ 7 ypy2i( | azsual, L 1 77577 %] Ao Sutric A1) 23] 1 {02 | 1]31] 5 oL s
VAL v b ;:/;1’/ (S radiello Tube / L 35 @g,? f coloring step
Calibration Curve: RAD 171 diluted to volume with Deionized Water
10 mL aliquot of each Prep run NA 0.05/50 0.10/50 0.20/50 0.50/50 0.75/50 1.0/50 Corr. Coeff { ?{’\'
ug/L (ppb) 0 57.3 573 859 0. FIHZ b ({/ 1
Abs. @ 665 nm s ) | 005 667 | 0.2 | /. o ot ) =
T e = e FLETIF T ¥ Temp. Corrected -
Sampling Extract Volume Biank Subtract| Absorbance @| Corrected Result Result Result H,S Res?it
Sample ID Time (mins) Temp (L) Dilution Abs. 665 nm Abs.* ug/L (ppb) ng/sample ppbV** ug/m**
1500674 -7V | & N ool | — 0.0/] | o2 | .00/ |18 /268 L7/0
é* %f?f? 2-10) 20\S5 | =]y T | V@ 0/) 19,093 0.0%7 | 29, %L;—? 253 05 7| 021 | 029 T
2.0 0106 | T — 0.0/ | 0,07 0.-075 |20 65 o xf b P
| 300 20170 — oo/ 1007 0.0/ f'é‘};{? o/l
-0 201l — 1 oo/] | 0079 0055 |30 564 | L Cr30),
“501] Joll) — 140/7 1 0.038[0.077 134555 Y a7
~C ol 2oL~ — 00700350 (27| 775592702\ 305 ot
201 & | WA | — 2, ﬁ/f Y Lad AV W, 19
Ll — | — | — | — Q-SPHUSCY | 505 £5Al vy
v — | = | = — — 10000 | 0.000 |-2.19/41f '
ICV/CCV Acceptance Criteria: 90-110% '
T LCS/DLCS Acceptance Criteria: 73 - 129%
—— RPD Acceptance Criteria: < 5%
e Note: the results as calculated on the Bench Sheet may vary slightly than what is reported due to sig figs used for calculation.
! i 1 i ] 1 1 2,
*Concenfration‘after blank subtraction (as applicable) ‘ ‘ . . 27 {? - v
Comments:**H,S in ppbV = ng H,S / (0.096 na/ppb ~ min) x time in minutes; ***ug/m® = ppr H,S x (,34.09 MW of H,S / 24.46 gas constant) e oA TN ( 5
L.CS (500 ug/L): spike tubewﬁh 0.5 mi of freshly prepped 10 ppm sulfide solution [0.0764g Sodium Sulfide A up to 1L \M h D'j up to 10 mL desorb volume ;&ﬂuj e e{:.» 3 :
Prepped By %?;} ’ . A SANAT A fAATT
Analyzed By: - e v W24 T Sl -
Reviewed By: - 1’ il }«} : § Haddry
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Calibration solution for Hydrogen Sulphide (code RAD171)

CAUTION: Do not swalow. Wash the hands thoroughly after use. Avoid contact with the eyes, skin and clothes. In case of contact with eyes, flush
with large amounts of running water for at feast 15 minutes. See MSDS for complete safety information.

Description
Clode RAD171 selieves you from the task of preparing the sodium sulfide standard solution for the calibration curve used for the determination o:
S by the cariridge code RAD170.
Since sodium sulfide is deliguescent, its weight is not a primary standard and sodiom suifide sofution need titration once prepared. Moreover
titration must be repeated. often due to the instability of diluted solution (one hour time is sufficient to decrease sulfide content by 10%).
Code RADI71 is a methylene biue concentrated solution that, once diluted 1:50, provides the same absorbance value at 665 nm of a sodium
sulfide solution of with concentration 1.145 pg-mi-J sulfide jons.
‘This concentration value has been chosen 10 obtain the highest absorbance value within the linearity range of the spectrophotometer.
To obtain a complete calibration curve, just dilute the mother solution as shown in the teble.

Solution o of wml of water | equivalent to
pemi”? of 57
A 2 of code RADITL .14
B 250f A .57,
C 100f A .22
D Sof A 115

Code RAD17] allows you to prepare as many as 50 calibration curves.

Storage
Store in original containers or other appropriately labeled, suitable containers.
Kept in acool, dry environment away from sources of heat code RAD171 solution is stable for at least one year.

13 of 14
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Tetra Tech, Inc.
DATA VALIDATION REPORT

LEVEL Il
Site: West Lake Landfill Site, Bridgeton, Missouri
Laboratory: ALS Environmental (Simi Valley, California)
Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech)
Review Date February 25, 2015

Sample Delivery Group (SDG): P15000342

WAA-01-RH-PS-20150128, WAA-02-RH-PS-20150128, WAA-03-
RH-PS-20150128, WAA-04-RH-PS-20150128, WAA-04-RH-DU-
20150128, WAA-05-RH-PS-20150128, and WAA-00-RH-TB-
20150128

Matrix / Number of Samples: 5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank

Sample Numbers:

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document “Review of Data
Packages from Subcontracted Laboratories” (February 2002) was used along with other criteria specified
in the applicable methods.

The review was intended to identify problems and quality control (QC) deficiencies that were readily
apparent from the summary data package. The following sections discuss any problems or deficiencies
that were found, and data qualifications applied because of non-compliant QC. The data review was
limited to the available field and laboratory QC information submitted with the project-specific data
package.

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were
assessed, and any qualifications made to the data accorded with those documents.

V., % o

25 February 2015

Certified by Harry Ellis, Chemist Date

10319025140058.000 1 SDG P1500342
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10319025140058.000

DATA VALIDATION QUALIFIERS

The analyte was not detected above the reported sample quantitation limit.

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation limit, which is
estimated.

The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. Presence or absence of the analyte cannot be verified.

2 SDG P1500342
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DATA ASSESSMENT

Sample delivery group (SDG) P1500342 included five (5) environmental air (Radiello™ adsorbent tube)
samples and two (2) QC samples (a field duplicate and a trip blank). Samples were analyzed for
hydrogen sulfide via the laboratory’s implementation of the manufacturer’s method. The following
summarizes the data validation that was performed.

VOLATILE ORGANIC COMPOUND ANALYSIS
I Holding Time and Chain of Custody (COC) Requirements

The samples were received by the laboratory and analyzed within the accepted holding time of 30 days
from sample collection by tube to analysis. No data were qualified.

Il. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses are not practical for air analyses. Satisfactory LCS and field duplicate sample analysis
provided adequate data on precision and accuracy. No qualifications were applied.

1. Blanks

No analytes were detected in the laboratory (method) and field blanks. No qualifications were applied.
V. Laboratory Control Sample (LCS)

All results for the duplicate LCS were within QC limits.

V. Surrogates

Surrogates are not used in this analysis.

V1. Comments

All detected results in the field samples were less than the sample reporting limits, which correspond to
the lowest calibration standard. The laboratory correctly qualified these results as estimated and flagged
them “J”.  All detected results, including the field duplicate pair, were quite similar.

VII. Overall Assessment of Data

Overall data quality is acceptable, with no qualifications added. All data are usable as reported for their
intended purposes.

10319025140058.000 3 SDG P1500342
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2655 Park Center Dr., Suite A
Simi Valley, CA 93065

T: +1 805 526 7161

F: +1 805 526 7270
www.alsglobal.com

LABORATORY REPORT

February 17, 2015

Rob Monnig

Tetra Tech, Incorporated
415 Oak Street

Kansas City, MO 64106

RE: West Lake Landfill / 103X9025140058
Dear Rob:

Enclosed are the results of the samples submitted to our laboratory on January 29, 2015. For
your reference, these analyses have been assigned our service request number P1500342.

All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality
assurance program. The test results meet requirements of the current NELAP and DoD-ELAP
standards, where applicable, and except as noted in the laboratory case narrative provided. For a
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at
www.alsglobal.com. Results are intended to be considered in their entirety and apply only to the
samples analyzed and reported herein.

If you have any questions, please call me at (805) 526-7161.

Respectfully submitted,

ALS | Environmental

By Sue Anderson at 9:58 am, Feb 17, 2015

Sue Anderson
Project Manager
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2655 Park Center Dr., Suite A
Simi Valley, CA 93065

T: +1 805 526 7161

F: +1 805 526 7270
www.alsglobal.com

ALS

Client: Tetra Tech, Incorporated Service Request No:  P1500342
Project: West Lake Landfill / 103X9025140058

CASE NARRATIVE

The samples were received intact under chain of custody on January 29, 2015 and were stored in
accordance with the analytical method requirements. Please refer to the sample acceptance check
form for additional information. The results reported herein are applicable only to the condition of
the samples at the time of sample receipt.

Hydrogen Sulfide in Air (H;S) Analysis

The samples were prepared in accordance with CAS AQL 110 for hydrogen sulfide in air and
analyzed by colorimetric method using a spectrophotometer. This method is not included on
the laboratory’s NELAP, DoD-ELAP, or AIHA-LAP scope of accreditation.

The results of analyses are given in the attached laboratory report. All results are intended to be considered in their
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report.

Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting
materials, press releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result,
tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld
by ALS for any reason in its sole discretion. To request ALS’s consent, Client shall provide copies of the proposed Materials
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or
trademark in any Materials or Attribution shall be deemed denied. ALS may, in its discretion, reasonably charge Client for
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief. For questions contact
the laboratory.
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Simi Valley, CA 93065
T:+1 805 526 7161
F: +1 805 526 7270
www.alsglobal.com

ALS Environmental - Simi Valley

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS

2655 Park Center Dr., Suite A

Agency Web Site Number
AIHA http://www.aihaaccreditedlabs.org 101661
Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0694
DoD ELAP http://www.pjlabs.com/search-accredited-labs L14-2
Z{%ﬁ%DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E871020
Maine DHHS httpf//www.maine.qov/dhhs/mecdc/environmental-health/water/dwp- 2014025
services/labcert/labcert.htm

Minnesota DOH ) o
(NELAP) http://www.health.state.mn.us/accreditation 838341
New Jersey DEP . .
(NELAP) http://www.nj.gov/dep/oqa/ CA009
z\lNee/;/-:Po)rk DOH http://www.wadsworth.org/labcert/elap/elap.html 11221
Oregon PHD http://public.health.oregon.gov/LaboratoryServices/EnvironmentallLaborat CA200007
(NELAP) oryAccreditation/Pages/index.aspx

68-03307

Pennsylvania DEP

http://www.depweb.state.pa.us/labs

(Registration)

Texas CEQ _ : I T104704413-
(NELAP) http://www.tceqg.texas.gov/field/qa/env_lab_accreditation.html 14-5
Utah DOH _ , e CA01627201
(NELAP) http://www.health.utah.gov/lab/labimp/certification/index.html 4-a
Washington DOE | http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance

program.

certifications section at www.alsglobal.com, or at the accreditation body’s website.

A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the

Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a
particular certification.
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ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT

Client: Tetra Tech, Incorporated Service Request: P1500342
Project ID: West Lake Landfill / 103X9025140058

Date Received: 1/29/2015 <
Time Received: 09:40 Q
I
o
—
—
—
o
. <
Date Time 2)
Client Sample ID Lab Code  Matrix Collected Collected O
WAA-01-RH-PS-20150128  P1500342-001 Air 1/28/2015 14:02 X
WAA-02-RH-PS-20150128  P1500342-002 Air 1/28/2015 13:21 X
WAA-03-RH-PS-20150128  P1500342-003 Air 1/28/2015 13:39 X
WAA-04-RH-PS-20150128  P1500342-004 Air 1/28/2015 13:53 X
WAA-05-RH-PS-20150128  P1500342-005 Air 1/28/2015 13:29 X
WAA-04-RH-DU-20150128  P1500342-006 Air 1/28/2015 13:53 X
WAA-00-RH-TB-20150128  P1500342-007 Air 1/28/2015 14:09 X

P1500342_Detail Summary_1502121531_RG.xls - DETAIL SUMMARY
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Radiello - Chain of Custody Record & Analytical Service Request

2655 Park Center Drive, Suite A
Si_ml Valley, California 93085

Page 1 of 1

Phone (805) 526-7161 i _ . ‘
ALS) Fax (805) 526-7270 Requested Tumaround Time in Business Days (Surcharges) please circle | ALS Project No, \5 3
1 Day {100%) 2 Day (75%) 3 Day {(50%) 4 Day (35%) 5 Day (25%) 10 Day-Standard ? g ‘}l% )
) ALS Contact: .
Company Name & Address (Reporting Information) Project Name Sue Anderson i
Tetra Tech West Lake Landfill Analidis:
15 OCak Street, T .
1ans:s g-"ty’ MO 684108 Project Nuriber e (e"g' NO?I SOZI 703! Vocsl Aldehyde! -
. 103X%9025140068 ' —s=--AMmonia) -
Project Manager P.O. #/ Credit Card/ Biling Information. -. -
Rob Monnig {816-412-1776) / Dave Kinroth {314-817-6798) PO 1111500 3 e
Phone Fax Atin: Emily Fisher L
816-412-1776 . |816-410-1748 415 Oak Street, Kansas City, MO 84106 ‘{:’
Emait Address for Result Reporting 8) 7
emily.fisher@tetratech.com _ emily.ﬁsher@etrate;h.o&ﬁr_n - g o ,’;%“ 3 R
i Laboratory | DatefTime | Date/Time | Total Sampling ampling temp Radielio 1D 2 - .
EEEE SamptciD 1D Number | Start End Time (minutes) =C ::iuc;':: ot Sticker Number - B .
' 119145 @ [1/28M15 @ ‘
WAA-01-RH-PS-20150128 . | 1 ?* o1 14:02 12961 33 785HT X
5, i
AWAA-02-RH-PS-20150128 ) nans @ (128115 @ 12967 33 786HT X
N 13:14 13:21 .
- 111915 @ |1/28115 @ Rk
WAA-03-RH-PS-20150128 3 13:40 13:39 12959 3.3 787HT X
11915 @ (1128115 @ ' _
WAA-04-RH-PS-20150128 9 13:52 13:83 12961 3.3 | 788HT X
1119115 @ |1/28115 @
WAA-05-RH-PS-20150128 g 13:20 13:29 12869 3.3 T88HT X )
: w1915 @ [1/28M15 @
WAA-04-RH-DU-20150128 b 13:52 13:53 12981 33 TO0HT X
- . [1nens @ |rz8ns @ ‘
WAA-00-RH-TB-20150128 ! _ 13-00 14:09 NA NA 791HT X
3
Report Tter Levels - please select one 4 - roject Requirements S,
Tier | - (Results/Default if not specified) Tier it (Data Validation Package) 10% Surcharge _ EDD reqtﬁr"ed Yes - Ehain of Oustody Sedly{Cirfhe
Tier Il (Resits + QC) : Tier V (client specified) Type: __- INTACT JBROKEN (286 ()ﬁ _
Reliquished by: (Signature) ) Date; i Recsived by: (Signature) Diate——" Time: \
} [- 2819 igiy - b G, \\M(
Reliquished by: (Signatura) . ) Date: Tire: - Received by: (Signature) W © TR Mnate: Time; - | ‘ , :
W - Uls | Gave -
Reliquished by: (Signature) i Date: T I Time: Received by: (Signature) Date: Time: Cooler / Blank ‘
" Temperature °c




ALS Environmental
Sample Acceptance Check Form

Client: Tetra Tech, Incorporated Work order: P1500342
Project: West Lake Landfill / 103X9025140058
Sample(s) received on: 1/29/2015 Date opened: 1/29/2015 by: KKELPE

Note: This form is used for all samples received by ALS. The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of

compliance or nonconformity. Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.

Yes No N/A
1 Were sample containers properly marked with client sample 1D? O O
2 Container(s) supplied by ALS? O O
3 Did sample containers arrive in good condition? O O
4 Were chain-of-custody papers used and filled out? O O
5 Did sample container labels and/or tags agree with custody papers? O O
6  Was sample volume received adequate for analysis? O O
7 Are samples within specified holding times? O O
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to? O O
Cooler Temperature: 1° C  Blank Temperature: ° C Wet Ice

9  Was a blank tube received? O O
10  Were custody seals on outside of cooler/Box? O O
Location of seal(s)? SealingLid? OO0 [

Were signature and date included? O 0O

Were seals intact? O 0O

Were custody seals on outside of sample container? O O
Location of seal(s)? SealingLid? O [

Were signature and date included? O 0O

Were seals intact? O 0O

11 Do containers have appropriate preservation, according to method/SOP or Client specified information? O O
Is there a client indication that the submitted samples are pH preserved? O O

Were VOA vials checked for presence/absence of air bubbles? O O

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it? O O

12 Tubes: Are the tubes capped and intact? O O
Do they contain moisture? O O

13 Badges: Are the badges properly capped and intact? O O
Are dual bed badges separated and individually capped and intact? O 0O

Lab Sample ID Container Required Received Adjusted | VOA Headspace Receipt / Preservation
Description pH * pH pH (Presence/Absence) Comments

P1500342-001.01

Passive (Radiello H2S)

lP1500342-002.01

Passive (Radiello H2S)

lP1500342-003.01

Passive (Radiello H2S)

lP1500342-004.01

Passive (Radiello H2S)

lP1500342-005.01

Passive (Radiello H2S)

lP1500342-006.01

Passive (Radiello H2S)

IP1500342-007.01

Passive (Radiello H2S)

Explain any discrepancies: (include lab sample ID numbers):

RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

P1500342_Tetra Tech, Incorporated_West Lake Landfill _ 103X9025140058.xls - Page 1 of 1
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Client:

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of |

Tetra Tech, Incorporated
Client Project ID: West Lake Landfill / 103X9025140058

ALS Project ID: P1500342

Hydrogen Sulfide
‘Test Code: ALS AQL 110 Date(s) Collected: 1/28/15
Instrument ID: P-UV-Vis-01 Date Received: 1/29/15
Analyst: Sue Anderson Date Extracted: 2/11/15
Sampling Media: Radiello Tube(s) Date Analyzed: 2/11/15
Test Notes: Desorption Volume:  0.010 Liter(s)
Sampling
Clicnt Sample ID  ALS Sample ID Time  Dilution Result MRL  MDL Result MRL  MDL Data
Minutes Factor ng/Sample  ng/Sample ng/Sample pg/m? pg/m®  pg/m’  Qualificr
WAA-01-RH-PS-20150128 P 1500342-001 12961 1.0 300 570 110 0.45 0.85 0.16 J
WAA-02-RH-PS-20150128 P 1500342-002 12967 1.0 260 570 110 0.39 0.85 0.16 J
WAA-03-RH-PS-20150128 P 1500342-003 12959 1.0 260 570 110 0.38 0.85 0.16 J
WAA-04-RH-PS-20150128 P 1500342-004 12961 1.0 400 570 110 0.59 0.85 0.16 J
WAA-05-RI-PS-20150128  P1500342-005 12969 1.0 170 570 110 0.25 0.85 0.16 J
WAA-04-RH-DU-20150128  P1500342-006 12961 1.0 270 570 110 0.41 0.85 0.16 J
WAA-00-RII-TB-20150128  P1500342-007 NA 1.0 ND 570 110 NA NA NA
Mecthod Blank P150211-MB NA 1.0 ND 570 110 NA NA NA
ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
NA = Not applicable.
J = The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL.
HV€ .
s Febrry M7
2, 1
IS4 AL 110 1502121584 RD s - Sample AL Tl M sbs - Paseio
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client:
Client Sample ID:
Client Project ID:

Tetra Tech, Incorporated
Duplicate Lab Control Sample

West Lake Landfill / 103X9025140058

ALS Project ID:
ALS Sample ID:

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary

P1500342
P150211-LCS,
P150211-DLCS

Test Code: ALS AQL 110 Date Sampled: NA
Instrument 1D: P-UV-Vis-01 Date Received: NA
Analyst: Sue Anderson Date Analyzed: 2/11/15
Sampling Media: Radiello Tube(s) Volume(s) Analyzed: NA
Test Notes:
Spike Amount Result % Recovery ALS Relative
Compound LCS/DLCS LCS DLCS LCS DLCS  Acceptance Percent RPD Data
pg/L pa/L pa/L Limits Difference Limit Qualifier
Hydrogen Sulfide 500 549 545 110 109 73-129 1 5

P1500342_AQL 110_1502121514_RD.xls - DLCS

AQL_110_MDL.xIs - PageNo.:
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Hydrogen Sulfide (H,S) in Air Bench Sheet
ALS) Enuironmental ALS AQL 110 P‘” /@ ;

glLjogl

Service Requestt: Pran0 B4/~ ﬁ %&/ Prep Run#:__ 2277/ s~ Run #: "/ﬁp”(/ 4 ?
. Coaloring
Ref # Concentration (ug/L) Exp. Date Reagents Reference or Lot # Exp. Da Solution
RAD 171 Stock | 82764 g.g?/g//f_o/ 57250 ug/L 92/ Ferric Chioride | S774/~ J (% /Zga b 10 mL Ferric C1 + 50
Sulfide ICV/CCV gzy-aﬂ%/ __B0p 425ug/L /2115 Amino Sulfuric 52403 // 5 DR ,a%o// m ke e
& X %ﬁ EZ // g/ X radiello Tube /lfaf M;— caloring step
Calibration Curve: RAD 171 diluted to volume with Deionized Water
10 mL aliguot of each Prep run NA 0.05/50 0.10/50 0.20/ 50 0.50 /50 0.75 /50 1.0/50 Corr. Coeff
_ug/L (ppb) 0 57.3 115 229 573 859 1145 [ =(.055
Abs. @ 665 nm 0.00| ¢.0S% | 0.)22 e 227 | 0579 |Cseb | [./4Y gjjjg”‘jﬁ >
Sampling Extract Volume Blank Subtract | Absorbance @ Cor;ected Result Resuit Resuit H,S Result
Sample ID Tirne (mins) | Temp {L) Dilution Abs. 665 nm Abs.* ug/L (pp /sample ppbv** ugim
fcg P — i e s 0.000C | P00 ‘20;/7%‘-:% i -’;,)
oy oL — S — — 053 | p.53Y | 52~ | 06 D
AT — [ z5%¢] 0010 | — — 092 |03 @9 feue] sh0
phz | — |T — | — 0.0/3 2, 0.9, L0 b
Us sot)lc | — — | 0.0/ | p04 707 B s sler 5920  A0E S 0%
DIE T | — |4 [ 0075090 0.5 |58 543 sy | PIT] T /07
ProllZyA-1.0/ | 1776/ | 3,30 — 3 09455047 005 | 3. 930 |\wae6t| 638 | 445 | 'T’
— 20 13967 "~ r | O457os 9,020 | 27,923 | %9.709] 0% | ©%0 | T
24/ | 2757 — L7 %k 0629 |26, 994 1295.095| 02 F | a 2%
.0/ | /296( — 057 094 [ 4.4 q2% | 397, 42] 04> aE?
| 5.9/ 1 12904 = 0.02% | 0.020 7077 6, (Y | n2S
Ll 20V [V = U 0047 005 G5 a4 5 5 j
v/ D0y o [ = = = 0.527 ] 9.522 | 520 2,
bl e = = - — 2L Q.Y fz.ﬂg/u/»w " :

R\
*Concentration after biank subtraction (as applicable) _72‘—?‘1 :(Z’r 3
Comments:**H,S in ppbY = ng H,S / (0.096 na/ppb * min) x time in minutes; **+g/m’ = = ppbv ) H,S x ( 34.09 MW of H,S / 24.46 gas constant) C/HEAON &
AP O R

LCS (500 ug/L): spike t ith 0.5 m| of freshly prepped 10 ppm sulfide solution {0.0764g Sodium Sulfide up to fIL with é up to 10 mL desorb volume 24 ,g
Prepped By: %até 2htl] J Yoy d®) SHHALUN G kT
L

Analyzed By: N2 2PN Date: 525!! [9 ( /3/D
Reviewed By: ( / Date: YAy FA
AN O’[ i

89
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Hydrogen Sulfide (H,S) in Air Bench Sheet 2 ﬁ%
A ALS AQL 110 /j =~
ALS) Environmental

Service Requestf: 2'{‘7_3]5% 3 é/ﬂ(.?‘:/g/ Prep Run #:ﬁ/ﬂf Run #: #5&7‘745

. Colorin
Ref# Concentration (ug/L) Exp. Date Reagents Reference or Lot # Exp. Date| _ SOFUﬁOE
RAD 171 Stock | 525t/ — 2 9/S9L/ 57250 ug/L 3 Jalis Fertic Chloride | 5,322 — (o {27 08 | L/ /i |10 ml Ferioci + 50
Sulfide ICVICCV | G¥¢ “gi/y gén% 500 #5ugll 7/’4%5 Amine Sulfuric 5;;4{_,99/9/5’03 e ;I;;rg:\:r?ourlfl:rlc
2?//,//( i radieto Tuve |/ 4/3/5 69 /5 |oa s
Calibration Curve; RAD 171 diluted to volume with Deionized Water ; ’ '
10 mL aliguot of each Prep run NA 0.05/ 50 0.10/50 0.20/50 0.50/50 0.75/50 1.0/ 50 Caorr. Coeff
ug/L (ppb) 0 57.3 115 229 573 859 1145 g F={,05
v aseom [ 0.00| 0.057 | 6./ (0737 | 5o 7| B.8L| 7)77| 043
AR e | - H ST S R e e SR e T o [ TS e Sal et SR Chin - emp_Correc]
Sampling Extract Volume Blank Subtract| Absorbance @| Corrected Result Result | Result H,S Result
Sample ID Time (mins) Temp (L) Dilution Abs. 665 nm Abs.* ug/L (ppb) ng/sample ppbV** ug/m**
PL70592-72.00] O vt | _evo | — 0,072 10,0/ 1o 0O 1-/0S/aii6] 4[]0
Fisvod&-10) #0556 2240 —— | — 10032 | 0.0/9 | /673K |55 g2Q | 0.3/ | T
— 20/ (00s&| 1 — 0.0728| 0, 0/S | J7%0 |pak5a| e/F | @4 | T
-3.0/ /077 | | — 0.026 (0. 815 |p0,9 fet| LU0 | £0-1b| £0.22
7| fa0ET| | — 0.020 | O O0[F| )#9391 /4,69 0,30 0.2%
-S| yov 85| | — 0.029 | 0.0/ lp| 12.979 | [22/27| O/& | 82
—6. 0/ /e ¥A L — 0030 | £.-0/7| /7924 | 4462/ 0,50 | 07K
Jo -zl O Al L — V1 0.9/ Z 0.0 \705/246 L4 D s
(N POF — | ] — — — 1632|6627 | B2 /o0& %5,
Cl — - - N - a0 0,00 fZ.O%Zwe

ICV/CCV Acceptance Criteria: 90 -110%

LCS/DLCS Acceptance Criteria: 73 ~ 129%
RPD Acceptance Criterla: < 5%

Note: the results as calculated on the Bench Sheet may vary slightly than what is repertéd due to sig figs used for calculation.

! ) 3
*Concentration after biank sublraction (as applicable) 7@'&6’ . :%a
Comments:**H,S in ppbV = ng H,S / (0.096 ng/ppb - min) x time in minutes: ***ug/m’ = ppbV H,S x { 34.09 MW of H,S / 24.46 gas constant) CHAENN Y

iz
LCS (500 ug/L): spikiu‘je with 0.5 ml of freshly prepped 10 ppm sulfide solution [0.0764g Sodium Sulfide_,

el

) t:

~_up to 1L with DI] desorb volume

iz tom TPTATORE,
N ORI B Tl ATt

Prepped By: =L
Analyzed By:___—~ Date:_ 2/ /1§ (L [ O
Reviewed By, — @ Date: %l?}f{_

90
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Calibration solution for Hydrogen Sulphide (code RAD171)

e e e .
i “Ep%fﬂr "F- -ﬂr‘—?'-‘a“"’ﬁmmeu e
T ' G S T e e — g

CAUTION: Do nt swallow, Wash the hands mw with he eyes, akin and clothes. In case of vootant with eycs, Riosh
wmhpmﬂnfmmmhulﬂlsmhm See MSDS for safety Infrmation,
Code 111uﬂmyvuﬁmlhuknfm-duﬂ-ﬁhmmlﬂdumhﬂuhﬂmh curve used for
1S by the cantridge code RAD170, .
Since sodium salfide Is deliguescent, its welght it oot 2 stmdged and sndtom sulfids solution peed titrtion onoe
tiration must be repested aften due: the tnstability of dilnied sohrton (ons bou time b sufficient decrease mifide contont by 10%6).
Code RAD171 s 3. bhoe conceniraied solution that, oncs dituted 1:50, the same absorbance vaine ot 665 arm of & sodiur
sulfide sofution of with concentration 1.145 pg-mi-1 sulfide lons.
‘Tuks mummnmmwmmmumqwuw
nm-mmmmmmmMthum
Solution ml el wilal water | eguivalent to
gl o 5
of code. 2] 1,145
B P 0572
10 40 0.2
SofA A 0115
Code RAD1T1 aliows you #0 prepare ss cieny a5 50 calibration curves.

I o
wh-ﬁmm.q_m-aumm: solotion ip stebiz for &t Jesst ooc Year.
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Tetra Tech, Inc.
DATA VALIDATION REPORT

LEVEL Il
Site: West Lake Landfill Site, Bridgeton, Missouri
Laboratory: ALS Environmental (Simi Valley, California)
Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech)
Review Date February 25, 2015

Sample Delivery Group (SDG): P15000481

WAA-01-RH-PS-20150204, WAA-02-RH-PS-20150204, WAA-03-
RH-PS-20150204, WAA-04-RH-PS-20150204, WAA-04-RH-DU-
20150204, WAA-05-RH-PS-20150204, and WAA-00-RH-TB-
20150204

Matrix / Number of Samples: 5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank

Sample Numbers:

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document “Review of Data
Packages from Subcontracted Laboratories” (February 2002) was used along with other criteria specified
in the applicable methods.

The review was intended to identify problems and quality control (QC) deficiencies that were readily
apparent from the summary data package. The following sections discuss any problems or deficiencies
that were found, and data qualifications applied because of non-compliant QC. The data review was
limited to the available field and laboratory QC information submitted with the project-specific data
package.

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were
assessed, and any qualifications made to the data accorded with those documents.

V., % o

25 February 2015

Certified by Harry Ellis, Chemist Date

10319025140058.000 1 SDG P1500481

10f 18



10319025140058.000

DATA VALIDATION QUALIFIERS

The analyte was not detected above the reported sample quantitation limit.

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation limit, which is
estimated.

The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. Presence or absence of the analyte cannot be verified.

2 SDG P1500481
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DATA ASSESSMENT

Sample delivery group (SDG) P1500481 included five (5) environmental air (Radiello™ adsorbent tube)
samples and two (2) QC samples (a field duplicate and a trip blank). Samples were analyzed for
hydrogen sulfide via the laboratory’s implementation of the manufacturer’s method. The following
summarizes the data validation that was performed.

VOLATILE ORGANIC COMPOUND ANALYSIS
I Holding Time and Chain of Custody (COC) Requirements

The samples were received by the laboratory and analyzed within the accepted holding time of 30 days
from sample collection by tube to analysis. No data were qualified.

Il. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses are not practical for air analyses. Satisfactory LCS and field duplicate sample analysis
provided adequate data on precision and accuracy. No qualifications were applied.

1. Blanks

No analytes were detected in the laboratory (method) and field blanks. No qualifications were applied.
V. Laboratory Control Sample (LCS)

All results for the duplicate LCS were within QC limits.

V. Surrogates

Surrogates are not used in this analysis.

V1. Comments

All detected results in the field samples were less than the sample reporting limits, which correspond to
the lowest calibration standard. The laboratory correctly qualified these results as estimated and flagged
them “J”.  All detected results, including the field duplicate pair, were quite similar.

VII. Overall Assessment of Data

Overall data quality is acceptable, with no qualifications added. All data are usable as reported for their
intended purposes.

10319025140058.000 3 SDG P1500481
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2655 Park Center Dr., Suite A
Simi Valley, CA 93065

T: +1 805 526 7161

F: +1 805 526 7270
www.alsglobal.com

LABORATORY REPORT

February 17, 2015

Rob Monnig

Tetra Tech, Incorporated
415 Oak Street

Kansas City, MO 64106

RE: West Lake Landfill / 103X9025140058
Dear Rob:

Enclosed are the results of the samples submitted to our laboratory on February 6, 2015. For
your reference, these analyses have been assigned our service request number P1500481.

All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality
assurance program. The test results meet requirements of the current NELAP and DoD-ELAP
standards, where applicable, and except as noted in the laboratory case narrative provided. For a
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at
www.alsglobal.com. Results are intended to be considered in their entirety and apply only to the
samples analyzed and reported herein.

If you have any questions, please call me at (805) 526-7161.

Respectfully submitted,

ALS | Environmental

By Sue Anderson at 10:00 am, Feb 17, 2015

Sue Anderson
Project Manager
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2655 Park Center Dr., Suite A
Simi Valley, CA 93065

T: +1 805 526 7161

F: +1 805 526 7270
www.alsglobal.com

ALS

Client: Tetra Tech, Incorporated Service Request No:  P1500481
Project: West Lake Landfill / 103X9025140058

CASE NARRATIVE

The samples were received intact under chain of custody on February 6, 2015 and were stored in
accordance with the analytical method requirements. Please refer to the sample acceptance check
form for additional information. The results reported herein are applicable only to the condition of
the samples at the time of sample receipt.

Hydrogen Sulfide in Air (H;S) Analysis

The samples were prepared in accordance with CAS AQL 110 for hydrogen sulfide in air and
analyzed by colorimetric method using a spectrophotometer. This method is not included on
the laboratory’s NELAP, DoD-ELAP, or AIHA-LAP scope of accreditation.

The results of analyses are given in the attached laboratory report. All results are intended to be considered in their
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report.

Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting
materials, press releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result,
tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld
by ALS for any reason in its sole discretion. To request ALS’s consent, Client shall provide copies of the proposed Materials
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or
trademark in any Materials or Attribution shall be deemed denied. ALS may, in its discretion, reasonably charge Client for
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief. For questions contact
the laboratory.
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Simi Valley, CA 93065
T:+1 805 526 7161
F: +1 805 526 7270
www.alsglobal.com

ALS Environmental - Simi Valley

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS

2655 Park Center Dr., Suite A

Agency Web Site Number
AIHA http://www.aihaaccreditedlabs.org 101661
Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0694
DoD ELAP http://www.pjlabs.com/search-accredited-labs L14-2
Z{%ﬁ%DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E871020
Maine DHHS httpf//www.maine.qov/dhhs/mecdc/environmental-health/water/dwp- 2014025
services/labcert/labcert.htm

Minnesota DOH ) o
(NELAP) http://www.health.state.mn.us/accreditation 838341
New Jersey DEP . .
(NELAP) http://www.nj.gov/dep/oqa/ CA009
z\lNee/;/-:Po)rk DOH http://www.wadsworth.org/labcert/elap/elap.html 11221
Oregon PHD http://public.health.oregon.gov/LaboratoryServices/EnvironmentallLaborat CA200007
(NELAP) oryAccreditation/Pages/index.aspx

68-03307

Pennsylvania DEP

http://www.depweb.state.pa.us/labs

(Registration)

Texas CEQ _ : I T104704413-
(NELAP) http://www.tceqg.texas.gov/field/qa/env_lab_accreditation.html 14-5
Utah DOH _ , e CA01627201
(NELAP) http://www.health.utah.gov/lab/labimp/certification/index.html 4-a
Washington DOE | http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance

program.

certifications section at www.alsglobal.com, or at the accreditation body’s website.

A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the

Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a
particular certification.
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http://www.wadsworth.org/labcert/elap/elap.html
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ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT

Client: Tetra Tech, Incorporated Service Request: P1500481
Project ID: West Lake Landfill / 103X9025140058

Date Received: 2/6/2015 <
Time Received: 09:40 Q
I
o
—
—
—
o
. <
Date Time 2)
Client Sample ID Lab Code  Matrix Collected Collected O
WAA-01-RH-PS-20150204  P1500481-001 Air 2/4/2015 14:07 X
WAA-02-RH-PS-20150204  P1500481-002 Air 2/4/2015 13:29 X
WAA-03-RH-PS-20150204  P1500481-003 Air 2/4/2015 13:50 X
WAA-04-RH-PS-20150204  P1500481-004 Air 2/4/2015 13:57 X
WAA-05-RH-PS-20150204  P1500481-005 Air 2/4/2015 13:37 X
WAA-04-RH-DU-20150204  P1500481-006 Air 2/4/2015 13:57 X
WAA-00-RH-TB-20150204  P1500481-007 Air 2/4/2015 14:14 X

P1500481_Detail Summary_1502131037_RG.xls - DETAIL SUMMARY
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Radiello - Chain of Custody Record & Analytical Service Request Page 1 of 1
2655 Park Center Drive, Suite A
Simi Valley, California 93065
Phone (805) 526-7161 _ _ _ _ _ _
Fax (805) 526-7270 Requested Tumaround Time in Business Days {Surcharges) please circle ALS Project No. \ ,5m l
1 Day {100%) 2 Day (75%) 3 Day (50%) 4 Day (35%) 5 Day (25%) 10 Day-Standard ? “ tY
_ ALS Contact;
Company Name & Address (Reporting Information) Project Name Sue Anderson
Tetra Tech West Lake Landfill Analysis:
415 Oak Street,
e ity HOERIS e (e.g. NO;, SO,, 05, VOCs, Aldehyde,
103X9025140053 Ammonia)
Project Manager P.Q. #/ Credit Card / Billing Information
Rob Monnig (816-412-1776) / Dave Kinroth (314-517-6798) PO 1111600 %’ ¢
= . B = e omments
Phone Fax Atin: Emily Fisher =
816-412-1775 816-410-1748 415 Oak Street, Kansas City, MO 64106 w
Email Address for Result Reporting Gg,)
emily.fisher@tstratech.com emily.fisher@tetratech.com o
) . . Sampling Temp : j4
. Laboratory | Date/Time | Date/Time | Total Sampling Radiello ID
Cheot SampieD D Number | Start End | Time (minutes) |27 2oeumed ot | gpigier Number *
, ' 1128115 @ 214115 @ .
WAA-01-RH-PS-20150204 (1) b Al 10085 22 77BHT X
[{e]
WAA-02-RH-PS20150204  |(D) 128115 @ |214/15 @ 10088 22 TT9HT X
iy 13:21 13:29
1728115 @ (214115 @ ;
WAA-03-RH-PS-20150204 @ 13:39 13:50 10081 22 780HT X
: 12815 @ [214115 @
WAA-04-RH-PS-20150204 9 13:53 13:57 10084 2.2 T81HT X.
112815 @ |214115 @
WAA-05-RH-PS5-20150204 @ 13:29 13:37 10088 22 782HT X
1128115 @ | 214115 @
WAA-04-RH-DU-20150204 @ 13:53 13:57 10084 2.2 783HT X
J 12815 @ (21415 @
WAA-D0-RH-TB-20150204 ? 1315 14:14 NA NA 784HT X
i T
Report Tier Lovels - please salect one I sJ Project Requirements (MRLs, QAFP)
Tier | - (Results/Default if not spacified) ____ Tier lll {Data Validation Package) 10% Surcharge EDD required Yes Chain of Custody Seal: {Circle}
Tier Il {Results + QC) Tier V (client specified) Type: @/BROKEN ABSENT
Reliquished by: (Signature) Dater: Time: Received by: (Signature) Data: Time:
P75y
Reliquished by: (Signature) Date: Tirrie: Received by~(Sinature}~ / ___———[Date:. Time;,
P o ‘ Qf/qu 6AE0
Reliquished by: (Signature) Date: Time: Received by: (Signature) Date: Time: Cooler / Blank
: . . Temperature ‘C




ALS Environmental
Sample Acceptance Check Form

Client: Tetra Tech, Incorporated Work order: P1500481
Project: West Lake Landfill / 103X9025140058
Sample(s) received on: 2/6/2015 Date opened: 2/6/2015 by: ADAVID

Note: This form is used for all samples received by ALS. The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of

compliance or nonconformity. Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.

Yes No N/A

1 Were sample containers properly marked with client sample 1D? O O
2 Container(s) supplied by ALS? O O
3 Did sample containers arrive in good condition? O O
4 Were chain-of-custody papers used and filled out? O O
5 Did sample container labels and/or tags agree with custody papers? O O
6  Was sample volume received adequate for analysis? O O
7 Are samples within specified holding times? O O
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to? O O
9  Was a blank tube received? O O
10  Were custody seals on outside of cooler/Box? O O
Location of seal(s)? Sealing Lid? O O

Were signature and date included? O O

Were seals intact? O O

Were custody seals on outside of sample container? O O
Location of seal(s)? SealingLid? O [

Were signature and date included? O 0O

Were seals intact? O 0O

11 Do containers have appropriate preservation, according to method/SOP or Client specified information? O O
Is there a client indication that the submitted samples are pH preserved? O O

Were VOA vials checked for presence/absence of air bubbles? O O

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it? O O

12 Tubes: Are the tubes capped and intact? O O
Do they contain moisture? O O

13 Badges: Are the badges properly capped and intact? O O
Are dual bed badges separated and individually capped and intact? O 0O

Lab Sample ID Container Required Received Adjusted | VOA Headspace Receipt / Preservation
Description pH * pH pH (Presence/Absence) Comments

P1500481-001.01

Passive (Radiello H2S)

lP1500481-002.01

Passive (Radiello H2S)

lP1500481-003.01

Passive (Radiello H2S)

lP1500481-004.01

Passive (Radiello H2S)

lP1500481-005.01

Passive (Radiello H2S)

lP1500481-006.01

Passive (Radiello H2S)

lP1500481-007.01

Passive (Radiello H2S)

Explain any discrepancies: (include lab sample ID numbers):

RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

P1500481_Tetra Tech, Incorporated_West Lake Landfill _ 103X9025140058.xls - Page 1 of 1
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of |

Client: Tetra Tech, Incorporated
Client Project ID: West Lake Landfill / 103X9025140058 ALS Project ID: P1500481
Hydrogen Sulfide
Test Code: ALS AQL 110 Date(s) Collected: 2/4/15
Instrument 1D: P-UV-Vis-01 Date Received: 2/6/15
Analyst: Sue Anderson Date Extracted: 2/11/15
Sampling Media: Radiello Tube(s) Date Analyzed: 2/11/15
Test Notes: Desorption Volume:  0.010 Liter(s)
Sampling
Client Sample ID  ALS Sample ID Time  Dilution Result MRL  MDL Result MRL  MDL Data
Minutes Factor ng/Sample ng/Sample ng/Sample pg/im’ pg/m*  pg/m®  Qualificr

WAA-01-RH-PS-20150204  P1500481-001 10085 1.0 160 570 110 0.31 1.1 0.21 J
WAA-02-RI-PS-20150204  P1500481-002 10088 1.0 120 570 110 0.24 1.1 0.21 J
WAA-03-RII-PS-20150204 P 1500481-003 10091 1.0 ND 570 110 ND 1.1 0.21
WAA-04-RH-PS-20150204 P 1500481-004 10084 1.0 140 570 110 0.28 1.1 0.21 J
WAA-05-RH-PS-20150204  P1500481-005 10088 1.0 130 570 110 0.26 1.1 0.21 J
WAA-04-RI-DU-20150204 P 1500481-006 10084 1.0 140 570 110 0.28 1.1 0.21 J
WAA-00-RH-TB-20150204 P 1500481-007 NA 1.0 ND 570 110 NA NA NA

Mcthod Blank P150211-MB NA 1.0 ND 570 110 NA NA NA

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

NA = Not applicable.

J = The result is an estimated concentration that is less than the MRL but greater than or cqual to the MDIL..

H,U C 5
PESOAS] AQL 110 15021256048 RI¥ <]y - Sample MM P ML s - Pose Mo
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ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client:
Client Sample ID:
Client Project ID:

Tetra Tech, Incorporated
Duplicate Lab Control Sample

West Lake Landfill / 103X9025140058

ALS Project ID:
ALS Sample ID:

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary

P1500481
P150211-LCS,
P150211-DLCS

Test Code: ALS AQL 110 Date Sampled: NA
Instrument 1D: P-UV-Vis-01 Date Received: NA
Analyst: Sue Anderson Date Analyzed: 2/11/15
Sampling Media: Radiello Tube(s) Volume(s) Analyzed: NA
Test Notes:
Spike Amount Result % Recovery ALS Relative
Compound LCS/DLCS LCS DLCS LCS DLCS  Acceptance Percent RPD Data
pg/L pa/L pa/L Limits Difference Limit Qualifier
Hydrogen Sulfide 500 549 545 110 109 73-129 1 5

P1500481_AQL 110_1502121648_RD.xls - DLCS

AQL_110_MDL.xIs - PageNo.:
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Hydrogen Sulfide (H,S) in Air Bench Sheet
ALS) Enuironmental ALS AQL 110 P‘” /@ ;

glLjogl

Service Requestt: Pran0 B4/~ ﬁ %&/ Prep Run#:__ 2277/ s~ Run #: "/ﬁp”(/ 4 ?
. Coaloring
Ref # Concentration (ug/L) Exp. Date Reagents Reference or Lot # Exp. Da Solution
RAD 171 Stock | 82764 g.g?/g//f_o/ 57250 ug/L 92/ Ferric Chioride | S774/~ J (% /Zga b 10 mL Ferric C1 + 50
Sulfide ICV/CCV gzy-aﬂ%/ __B0p 425ug/L /2115 Amino Sulfuric 52403 // 5 DR ,a%o// m ke e
& X %ﬁ EZ // g/ X radiello Tube /lfaf M;— caloring step
Calibration Curve: RAD 171 diluted to volume with Deionized Water
10 mL aliguot of each Prep run NA 0.05/50 0.10/50 0.20/ 50 0.50 /50 0.75 /50 1.0/50 Corr. Coeff
_ug/L (ppb) 0 57.3 115 229 573 859 1145 [ =(.055
Abs. @ 665 nm 0.00| ¢.0S% | 0.)22 e 227 | 0579 |Cseb | [./4Y gjjjg”‘jﬁ >
Sampling Extract Volume Blank Subtract | Absorbance @ Cor;ected Result Resuit Resuit H,S Result
Sample ID Tirne (mins) | Temp {L) Dilution Abs. 665 nm Abs.* ug/L (pp /sample ppbv** ugim
fcg P — i e s 0.000C | P00 ‘20;/7%‘-:% i -’;,)
oy oL — S — — 053 | p.53Y | 52~ | 06 D
AT — [ z5%¢] 0010 | — — 092 |03 @9 feue] sh0
phz | — |T — | — 0.0/3 2, 0.9, L0 b
Us sot)lc | — — | 0.0/ | p04 707 B s sler 5920  A0E S 0%
DIE T | — |4 [ 0075090 0.5 |58 543 sy | PIT] T /07
ProllZyA-1.0/ | 1776/ | 3,30 — 3 09455047 005 | 3. 930 |\wae6t| 638 | 445 | 'T’
— 20 13967 "~ r | O457os 9,020 | 27,923 | %9.709] 0% | ©%0 | T
24/ | 2757 — L7 %k 0629 |26, 994 1295.095| 02 F | a 2%
.0/ | /296( — 057 094 [ 4.4 q2% | 397, 42] 04> aE?
| 5.9/ 1 12904 = 0.02% | 0.020 7077 6, (Y | n2S
Ll 20V [V = U 0047 005 G5 a4 5 5 j
v/ D0y o [ = = = 0.527 ] 9.522 | 520 2,
bl e = = - — 2L Q.Y fz.ﬂg/u/»w " :

R\
*Concentration after biank subtraction (as applicable) _72‘—?‘1 :(Z’r 3
Comments:**H,S in ppbY = ng H,S / (0.096 na/ppb * min) x time in minutes; **+g/m’ = = ppbv ) H,S x ( 34.09 MW of H,S / 24.46 gas constant) C/HEAON &
AP O R

LCS (500 ug/L): spike t ith 0.5 m| of freshly prepped 10 ppm sulfide solution {0.0764g Sodium Sulfide up to fIL with é up to 10 mL desorb volume 24 ,g
Prepped By: %até 2htl] J Yoy d®) SHHALUN G kT
L

Analyzed By: N2 2PN Date: 525!! [9 ( /3/D
Reviewed By: ( / Date: YAy FA
AN O’[ i
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Hydrogen Sulfide (H,S) in Air Bench Sheet 2 ﬁ%
A ALS AQL 110 /j =~
ALS) Environmental

Service Requestf: 2'{‘7_3]5% 3 é/ﬂ(.?‘:/g/ Prep Run #:ﬁ/ﬂf Run #: #5&7‘745

. Colorin
Ref# Concentration (ug/L) Exp. Date Reagents Reference or Lot # Exp. Date| _ SOFUﬁOE
RAD 171 Stock | 525t/ — 2 9/S9L/ 57250 ug/L 3 Jalis Fertic Chloride | 5,322 — (o {27 08 | L/ /i |10 ml Ferioci + 50
Sulfide ICVICCV | G¥¢ “gi/y gén% 500 #5ugll 7/’4%5 Amine Sulfuric 5;;4{_,99/9/5’03 e ;I;;rg:\:r?ourlfl:rlc
2?//,//( i radieto Tuve |/ 4/3/5 69 /5 |oa s
Calibration Curve; RAD 171 diluted to volume with Deionized Water ; ’ '
10 mL aliguot of each Prep run NA 0.05/ 50 0.10/50 0.20/50 0.50/50 0.75/50 1.0/ 50 Caorr. Coeff
ug/L (ppb) 0 57.3 115 229 573 859 1145 g F={,05
v aseom [ 0.00| 0.057 | 6./ (0737 | 5o 7| B.8L| 7)77| 043
AR e | - H ST S R e e SR e T o [ TS e Sal et SR Chin - emp_Correc]
Sampling Extract Volume Blank Subtract| Absorbance @| Corrected Result Result | Result H,S Result
Sample ID Time (mins) Temp (L) Dilution Abs. 665 nm Abs.* ug/L (ppb) ng/sample ppbV** ug/m**
PL70592-72.00] O vt | _evo | — 0,072 10,0/ 1o 0O 1-/0S/aii6] 4[]0
Fisvod&-10) #0556 2240 —— | — 10032 | 0.0/9 | /673K |55 g2Q | 0.3/ | T
— 20/ (00s&| 1 — 0.0728| 0, 0/S | J7%0 |pak5a| e/F | @4 | T
-3.0/ /077 | | — 0.026 (0. 815 |p0,9 fet| LU0 | £0-1b| £0.22
7| fa0ET| | — 0.020 | O O0[F| )#9391 /4,69 0,30 0.2%
-S| yov 85| | — 0.029 | 0.0/ lp| 12.979 | [22/27| O/& | 82
—6. 0/ /e ¥A L — 0030 | £.-0/7| /7924 | 4462/ 0,50 | 07K
Jo -zl O Al L — V1 0.9/ Z 0.0 \705/246 L4 D s
(N POF — | ] — — — 1632|6627 | B2 /o0& %5,
Cl — - - N - a0 0,00 fZ.O%Zwe

ICV/CCV Acceptance Criteria: 90 -110%

LCS/DLCS Acceptance Criteria: 73 ~ 129%
RPD Acceptance Criterla: < 5%

Note: the results as calculated on the Bench Sheet may vary slightly than what is repertéd due to sig figs used for calculation.
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*Concentration after biank sublraction (as applicable) 7@'&6’ . :%a
Comments:**H,S in ppbV = ng H,S / (0.096 ng/ppb - min) x time in minutes: ***ug/m’ = ppbV H,S x { 34.09 MW of H,S / 24.46 gas constant) CHAENN Y
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Calibration solution for Hydrogen Sulphide (code RAD171)

e e e .
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CAUTION: Do nt swallow, Wash the hands mw with he eyes, akin and clothes. In case of vootant with eycs, Riosh
wmhpmﬂnfmmmhulﬂlsmhm See MSDS for safety Infrmation,
Code 111uﬂmyvuﬁmlhuknfm-duﬂ-ﬁhmmlﬂdumhﬂuhﬂmh curve used for
1S by the cantridge code RAD170, .
Since sodium salfide Is deliguescent, its welght it oot 2 stmdged and sndtom sulfids solution peed titrtion onoe
tiration must be repested aften due: the tnstability of dilnied sohrton (ons bou time b sufficient decrease mifide contont by 10%6).
Code RAD171 s 3. bhoe conceniraied solution that, oncs dituted 1:50, the same absorbance vaine ot 665 arm of & sodiur
sulfide sofution of with concentration 1.145 pg-mi-1 sulfide lons.
‘Tuks mummnmmwmmmumqwuw
nm-mmmmmmmMthum
Solution ml el wilal water | eguivalent to
gl o 5
of code. 2] 1,145
B P 0572
10 40 0.2
SofA A 0115
Code RAD1T1 aliows you #0 prepare ss cieny a5 50 calibration curves.

I o
wh-ﬁmm.q_m-aumm: solotion ip stebiz for &t Jesst ooc Year.
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